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Abstract
This mixed-methods case study examined the impact of one-to-one technology on
learners’ communication and collaboration skills, two of the critical 21st-century skills necessary
for learners to succeed in the global world. The purpose of this case study was to examine
middle school teachers’ perceptions of a one-to-one laptop computer implementation and its
impacts on learners’ communication and collaboration skills. Mixed-methods research
methodologies were adopted to collect the data that answered the research
questions. Explanatory sequential design was used to design, collect, analyze, and report the
study’s findings. Quantitative data as Likert scale survey was sent to all the eligible forty-one
participants, which were middle school teachers. Thirty-three teachers responded to the surveys
for an eighty percent respondent’s turnout. As for the qualitative data, eight individual
interviews and two focus groups comprising four participants were conducted to answer the
qualitative research questions. The study found that middle school teachers perceived increased
learners' communication and collaboration skills during the adaptation of the one-to-one
technology initiative. The results of this study could provide practitioners, policymakers,
technology enthusiasts with a research-based finding that could support or inform their decisions
on a one-to-one technology initiative in their given context. The findings in this study could also
contribute to a better understanding of the connections between one-to-one classroom and their
impacts on learners’ communication and collaboration skills. Finally, this research study could
contribute to the limited literature on one-to-one laptop implementation in K-12 schools and its
impacts on 21st-century skills, especially communication and collaboration skills.
Keywords: Mixed-methods Study, 21st Century Skills, One-to-one Technology, Digital equity,
Digital Divide, Technology Integration, 21st Century Learning Communication, Collaboration
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Chapter 1: Introduction
Overview
Norris and Soloway stated that “for a technology to be useful, each child must have his or
her own” (2008, p. 2). There have been interests and investments to provide each student with a
digital device to help them with their learning for over twenty years now in the United States
with the earliest of such initiative in the late 1990s by Microsoft entitled Microsoft Anytime,
Anywhere Program. “In education, one-to-one computing or technology refers to the movement
towards a classroom where each student in the classroom or school has a laptop, tablet, or device
to use individually in the classroom as a tool.” (Lawrence & al, 2008, p. 206). One-to-one
technology implementation became a growing initiative in K-12 schools in America and around
the world as one of the key strategies to leverage learning opportunities to learners anywhere
with the end goal of equipping them with 21st century skills necessary to forge them into
productive world citizens capable of tackling global issues. Mobile technologies such as tablets
and smartphones provided new modes and forms of interactions through social networking and
an increased possibility of sharing information (Zhong, 2013). Communication and
collaboration skills are two crucial skills necessary for effective and beneficial social networking
and interactions that will lead to the development of new knowledge and skills. One-to-one
laptop programs are ways many schools and districts are attempting to bridge the gap between
student needs and classroom environments. (Donavan, Green, and Hartley, 2010; Hicks, 2012;
Lamb & Weiner, 2018). K-12 schools and school districts in the United States and around the
world have increasingly been demonstrated firm commitment towards the creation and
development of learning environments where every student has access to a digital device both
while at school and away from school. They have decided that the learning benefits of one-to-
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one technology initiatives outweigh their high financial demands and requirements. Many
schools and school districts have even enlisted the help and supports of their community leaders,
businesses, and local organizations to fund their technology initiatives and to get the resources
necessary to provide the technology infrastructure necessary to leverage technology to provide
learning opportunities to all their learners.

Over the years, the perceptions of one-to-one

technology have been widely positive. Many viewed one-to-one technology as a powerful
weapon against the great digital divide that still exists around the world (Mucetti, 2017). One-toone technology has also been perceived by many educators as a positive step towards digital
equity. In fact, the importance and benefits of one-to-one technology could not have been
clearer than during the recent Covid-19 epidemic, which had forced face-to-face teaching and
learning in traditional brick-and-mortar learning around the world to transition suddenly into
virtual or online learning. Unfortunately, the covid-19 pandemic has demonstrated that the
digital divide has remained one of the significant barriers to teaching and learning away from
school. The apparent struggles of school leaders in the United States and around the globe in the
face of the Covid-19 pandemic as they have tried tirelessly to meet the technology demands
necessary to successfully and effectively transitioned to virtual teaching and learning. One-toone technology initiative has become a viable solution even though very limited evidence proven
that one-to-one computer implementation has had significant impacts in the learners’ acquisition
of 21st century skills necessary to tackle real-world problems, in this case, communication and
collaboration skills.
This mixed methods case study examined middle school teachers’ perceptions of one-toone laptop computer implementation with the focus on its effects on learners’ communication
and collaboration skills. As more school and school district leaders have adopted the P-21
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Framework, their adaptation of one-to-one technology to develop learners; 21st century skills,
this mixed methods case study provided them with a research-based findings on teachers’
perceptions with one-to-one laptop computer implementation when used to increase
communication and collaboration skills in learners. “P21’s Frameworks for 21st Century
Learning were developed with input from teachers, education experts, and business leaders to
define and illustrate the skills and knowledge students need to succeed in work and life, as well
as the support systems necessary for 21st century learning outcomes.” (Battelle For Kids)
Considering the increase adaptation of one-to-one technology initiatives in schools and
school districts in the United States and around the world, this mixed-methods case study was to
design to determine the impacts of a one-to-one technology initiatives on learners’
communication and collaboration skills from the perceptions of middle school teachers in a
specific and a well-defined context and setting. The aim of the one-to-one technology initiative
under investigation in this mixed-methods study was to foster and to develop learners’ 21st
century skills, particularly communication and collaboration skills. “We need to use the
powerful technologies available today to educate children and help them become critical thinkers
and problem solvers so they gain skills that will be the engines for their success in workplaces,
trades, occupations, and professions of the 21st century; thus, meeting the moral purpose of
education.” (Kivunja, 2014, p. 5). However, lack or limited technology professional
development for all key stakeholders shined as a major barrier to one-to-one technology. Digital
divide and digital equity continued to be major topics for debate about one-to-one technology, as
many schools and school districts could not give access to online learning to their students. The
technology gaps among learners from diverse background and social-economic status become
more apparent than ever during the Covid-19 pandemic as more schools and school district
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leaders have relied on and have turned to one-to-one technology as the sole vehicle to deliver
instructions to their students. However, one key question remained unanswered---Do teachers
perceive one-to-one technology initiatives to be as impactful as intended to the teaching and
learning of 21st century skills such as communication, collaboration, critical thinking skills, and
creativity? This research study tried to answer this question, in particular, teachers' perceptions
of one-to-one technology's impacts on learners' communication and collaboration skills.

Statement of the Problem
One of the growing concerns with one-to-one technology initiatives has been whether
teachers have believed that one-to-one technology has played a big role in helping them to
design 21st century learning environment where learners have been able to gain the 21st century
skills to tackle real-world problems. Another growing concern has also been whether teachers
believed they have been provided with adequate support and professional development to take
full advantage of their one-to-one learning environments by increasing skills and knowledge in
adopting new and innovative technology integration practices. In recent years, we have seen a
growing trend towards one-to-one technology initiatives in schools and school districts in the
United States and around the world with the ultimate aim of fostering innovative teaching and
learning. However, the digital divide, the unequal distribution and availability of technology
tools and resources to all learners, has since been viewed as one of the major obstacles to one-toone technology's aim to extend learning opportunities equally to all learners. As the push for
digital equity has been widely echoed as the ultimate solution to digital inequity, many schools
and school districts took it upon themselves to supply each learner with his or her own digital
device in order the tackle the digital divide in their given learning environments in an initiative
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widely referred to as a one-to-one technology initiative. The schools and school districts’
decision and initiatives to provide devices with Wi-Fi connectivity to all learners free of change
have been viewed as of the most impactful actions against digital divide and digital equity. One
of the challenging aspects of one-to-one technology initiatives has been the heavy and ongoing
financial and human resources burden placed by these one-to-one technology initiatives on
schools and school districts that have adopted them.
Simply giving a device to each student and to each teacher to leverage technology in an
educational setting within itself has not automatically guaranteed effective technology
integration practices by teachers in the classroom, nor created student-centered learning
environments. “While most US districts have “technology plans” for using computers to make
administration and instruction more efficient, only a few have fully implemented their
technology plans and actually built the infrastructure and culture, tying both to curriculum and
classroom instruction, while also creating professional development for teachers to implement
integrated practices into classroom lessons.” (Cuban, 2018, p.16). Careful planning, effective
technology professional development and ongoing evaluation have been some of the essential
ingredients in ensuring that both students and teachers experienced the academic benefits of
leveraging technology for effective teaching and learning. Human and financial resources must
be allocated to guarantee that the technology is used to effectively design twenty-first century
learning environments where twenty-first century skills are fostered through various changes in
teachers' teaching strategies. Unfortunately, it has not always been the case in all the contexts
where one-to-one technology initiatives have been adopted. Therefore, it was important to
determine the impacts of this one-to-one technology initiative on the teaching and learning of
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21st century skills to determine whether this one-to-one technology initiative has yielded results
that justified the enormous time, money and human resources allocated to it.
The school selected for this has been a part of the school district’s cluster of schools
whose signature program has been College and Career with the mission to ensure that every
student graduates ready for college and career. To ensure that all students graduated college and
career ready, this cluster has adopted the Partnership for 21st Century (P-21) Framework for
integrating 21st century skills in their classrooms. The cluster has adopted the belief that to be
college and career ready, all learners must possess the essential 21st century skills necessary to
succeed in work and line. These essential 21st century skills, as perpetuated by P-21 Framework,
have been widely cited as communication, collaboration, critical thinking, and creativity skills.
Teachers were strongly encouraged to design 21st century learning environments that promoted
learner-centered teachings where learners used communication, collaboration, and critical
thinking skills to solve real-world problems.
The selected school district has adopted a digital bridge program, which has provided all
middle school students with a laptop computer, thus has created a one-to-one learning
environment. Leaders at both the school and district leaders perceived this one-to-one
technology initiative as an enormous boost towards the facilitation of the teaching and learning
of 21st century skills. With the one-to-one technology initiative, learning opportunities have
become available to all the learners from anywhere. The district leadership also believed that
effective technology integration could be a missing piece for achieving their mission of ensuring
that all learners are graduated college and career ready by being well equipped with all 21st
century skills to meet the cluster graduate profile, which includes learners who are digitally
literate, effective communicators, and collaborative leaders. Rather quickly, the challenges of
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teaching and learning in a one-to-one learning environment popped up. It remained unclear the
real impacts of one-to-one technology. When this study was conducted, there was very limited
to no evidence that this one-to-one technology initiative had any positive impact on teachers’
abilities to design learner-centered learning environments where learners were acquiring 21st
century skills. This study was designed not only to address the limited research studies on the
impacts of one-to-one technology on teaching and learning of 21st century skills, but also to
provide schools leaders with research-based answers on the impacts of one-to-one technology on
21st century skills, mainly communication and collaboration skills.
Purpose of the Study
This case study examined middle school teachers’ perceptions of a one-to-one technology
initiative that was implemented in an urban middle school in a southeastern metropolitan area in
order to increase learners’ communication and collaboration skills. Studying the effects of
paradigm-change-oriented educational technology programs on teaching and learning processes
and outcomes is crucial to determining the efficiency and impact of digital age instruction
(Rosen & Beck-Hill, 2012; Hicks, 2012). However, very few studies (Beaudry, 2004; Silvernail
& Lane, 2004; Zhang & Nouri, 2018; Kaufman & Kumar, 2018; Storz, & Hoffman, 2013, Clarke
& Svanaes, 2012; Tarbutton, 2018; Swallow, 2017) have examined the impacts of one-to-one
computer technology initiatives on the teaching and learning of 21st century skills and have
therefore reported their indirect impacts on learners’ communication and collaboration skills.
This limited research on one-to-one technology has created significant gaps in the literature on
one-to-one technology. In fact, one of the significant goals of this study has been to close this
gap in the literature by adding a new and additional research study to the literature on one-to-one
technology, particularly its impacts on learners’ communication and collaboration skills.

Running head: Teacher Perceptions of One-to-One

19

The ultimate purpose of this mixed-methods case study was to examine a one-to-one
technology initiative’s impact on learners' communication and collaboration skills from the
perceptions of middle school teachers at an urban middle school where every student was
provided with a digital device with Wi-Fi connectivity in order to bridge the gap between
learning at school and at home. A secondary goal of this study was to identify the teachers'
perceptions of the levels of collaboration and communication skills developed by the students as
the direct impacts of the one-to-one technology initiative. At the end, the data collected would
help describe the changes in learners' collaborations and communications skills as perceived by
teachers.
Research Questions
Quantitative Research Question
1. What differences do middle school teachers perceive in learners’ communication and
collaboration skill levels before and after the implementation of one-to-one technology?
Qualitative Research Questions

2. How do teachers perceive the effectiveness of a one-to-one initiative on student
communication and collaboration skills?

Significance of the Study
The significance of this study has not only been to contribute to the growing literature on
one-to-one technology’s impacts on the teaching and learning of 21st century skills, but it has
also contributed to a better understanding of the impacts of one-to-one technology initiatives on
the teaching and learning of 21st century skills, particularly communication and collaboration
skills. Very few studies (Beaudry, 2004; Silvernail & Lane, 2004) have been conducted on the
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impacts of one-to-one technology on learners’ communication and collaboration skills. This
study has been conducted to add to this very limited literature on the impacts of one-to-one
technology on the teaching and learning of 21st century skills, specifically communication and
collaboration skills. Another important significance of the study could be the crucial insights
and varying degrees of implications to educational leaders, district leaders, school leaders, and
educational stakeholders who, in their own rights, have been contemplating the implementation
of one-to-one technology in their selected learning contexts. The findings and recommendations
of this study could play an important role in planning for the teaching and learning of twentyfirst century skills learners are needed to solve real-world problems. The findings of this study
could inform the selected school leadership team of the teachers’ perceptions of the one-to-one
initiative’s impacts on students’ communication and collaboration skills. Finally, this study’s
findings could provide research-based references from which leaders could make informed
decisions on particular strategies and changes that could be implemented to support the teaching
and learning of 21st century skills with the infusion of 21st century information and
communication technology available throughout the one-to-one technology initiative.

Conceptual Framework
The two theoretical frameworks that have served as guides to this research study were the
Constructivist Learning Theory and the Self-regulatory Learning Theory. The aforementioned
two theoretical frameworks were used to plan this study, to organize the ideas, develop the
concepts, and roadmaps for conducting this mixed-methods case study. They were used as
guides in all the key decisions that I took in my quest to answer the study’s research questions.
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Theory # 1: Constructivist learning theory
Piaget’s Constructivist Learning theory has been one of the theoretical foundations that
has guided all the steps in answering the study’s research questions. Constructivist is thought of
as “an approach that takes a role in developing instruction methods based on the construction of
knowledge by an individual, based on his/her prior knowledge, skills and competences.” (Isik,
2018, p. 2). The primary reason for selecting Constructivist Learning Theory was to help
determine whether middle school teachers perceived their school’s one-to-one technology
initiative has helped them to create learning environments where learners could construct new
knowledge based on their own experiences and own prior knowledge while demonstrating
increased communication and collaboration skills. “Constructivist teaching and learning theory
advocates a participatory approach in which students actively participate in the learning
process.” (Fernando and Marikar, 2017, p. 110). Constructivists believed that “knowledge is not
abstract but is linked to the context under study and to the experiences that the participants bring
to the context. Learners are encouraged to construct their own understandings and then to
validate through social negotiation.” (Peggy and Timothy, 2013). Constructivist Learning
Theory applied to this context might suggest that as communications and collaboration skills are
taught and learned in the classroom, the social interactions learners engage in that classroom can
help learners develop effective communication and collaboration skills as an act of constructing
new meaning. According to Adoobie (2015), “using technology in teaching randomly does not
achieve the desired results of using it. Using technology with a thoughtful scientific approach to
integrate the technology in education has major impacts, and it will be useful in development of
education. In fact, research has proven the effectiveness of constructivism theory on the
integration of technology in education.” (p. 3). Applying Piaget’s Constructivist Learning theory
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in this study has enabled the collection of reliable and trustworthy data to answer the research
questions by determining whether middle school teachers believed that one-to-one technology
has helped them to provide learners with real-world learning opportunities to develop their
communication and collaboration skills.
Recent application of examples of the theory in Use
Constructivist Learning Theory has continued to play a key role in today’s classroom,
especially in promoting and influencing active teaching and learning. Student-centered learning
and teaching pedagogies, such as project-based learning and inquiry-based learning that have
been increasingly and widely adopted by educators worldwide in today’s classrooms, are both
rooted in constructivist learning theory. (Jumaat, N. F., Tasir, Z., Halim, N. D. A., & Ashari, Z.
M., 2017). Both student-centered pedagogies have promoted the ideas of student-centered
learning environments where learners are engaged in active learning activities that enable to
construct new knowledge and skills that are based on their individual experiences and
experimentation, which are considered essential constructs of Constructivist Learning Theory.
Kim (2005) found that constructivist-learning activity is more effective than traditional teaching
in terms of academic achievement, and that a constructivist-learning environment is more
effective than a traditional setting. According to Shah (2019), “the constructivist teacher helps
the students through problem-solving and inquiry-based learning activities with which students
plan and test their ideas, draw conclusions and inferences, and pool and convey their knowledge
in a collaborative learning environment.” (Shah, 2019, p. 5). Another study by Dogru &
Kalender (2007) found that students who learned through constructivist methods showed better
retention of knowledge than those who learned through traditional methods. Most recently,
Rosen & Beck-Hill (2012) conducted a mixed-method study on an elementary school that
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adopted constructivist theory to frame and to guide its one-to-one technology integration
initiative.

Theory # 2: Self-regulatory learning theory
Self-regulatory learning has contributed to the foundation for this study. It has served as
a guide to help determine whether teachers perceived their experiences with the one-to-one
laptop computer initiative have promoted self-regulated learning, where learners are equipped
with the skills and abilities to take control of their own learning and progress. “Self-regulation is
not a mental ability or an academic performance skill; rather, it is the self-directive process by
which learners transform their mental abilities into academic skills. (Zimmerman, 2002, p. 65).
Self-regulated Learning Theory is the belief that learners have the abilities to take control of their
own learning, regulate and assess their own progress through personal motivations and personal
desires. “At one time or another, we have all observed self-regulated learners. They approach
educational tasks with confidence, diligence, and resourcefulness. Perhaps self-regulated learners
are aware when they know a fact or possess a skill and when they do not.” (Zimmerman, 1990, p.
4) Through metacognition, learners are aware of their general academic strengths and
weaknesses, cognitive resources they can apply to meet the demands of particular tasks, and their
knowledge about how to regulate engagement in tasks to optimize learning processes and
outcomes. (Winne & Perry, 2012; El-Adl, & Alkharusi, 2020). Self-regulated learners
understand that outcomes and results are influenced by factors under their controls. (Winne &
Perry 2012; Etkin, 2018). Applying Self-regulated Learning Theory in this mixed-methods study
has helped frame the study's participants' perceptions of their experiences with one-to-one laptop
computer initiative as a catalyst for fostering self-regulated learners with the abilities to take
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control and to assess their own learning. This theory could help us determine whether the
participants perceived the one-to-one technology foster self-regulated learners with increased
communication and collaboration skills.
Recent applications of self-regulated learning theory
There has been a great deal of evidence of self-regulated learning theory being adopted in
today’s classrooms in both the United States and around the globe. Researchers relate these
applications to student-centered learning and inquiry-based learning (Zumbrunn, Tadlock, &
Roberts, 2011; Zimmerman, 2002, Nicol, & Macfarlane‐Dick, 2006). Self-regulated teaching
and learning strategies such as self-assessment, portfolios, open-ended tasks, reciprocal teaching
strategies, feedback, formative assessment, and project-based learning are valid evidence of the
application and adaptation of self-regulated learning theory at work (Nicol, & Macfarlane‐Dick,
2006; Zimmerman, 2002). All the aforementioned teaching and learning strategies have been
rooted in self-regulated learning theories, where learners could develop the skills necessary to
regulate their own learning. In a one-to-one learning environment, not only must students have
the abilities to take charge of their own learning, but they must also develop the self-motivation
skills to stay focus on their learning. Self-regulated learning theory has also been linked to
leaners’ motivations and cognitive abilities to take charge of their own learning (Zumbrunn,
Tadlock, & Roberts, 2011; Stephanou, & Mpiontini, 2017; El-Adl, & Alkharusi, 2020).

Relationship between the two theories

Constructivist Learning Theory and Self-regulated Learning Theory have shared many
common and significant similarities. Both learning theories have advocated and prescribed the
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planning and implementation of student-centered learning activities in the classrooms. Both
theories mandated learners afforded opportunities to demonstrate learning active learning by
doing where knowledge and skills acquisitions are direct and direct results of their individual
experiences and personal motivations from taking charge of their own learning. Both learning
theories have shared the belief that learners must be afforded learning opportunities to develop
the skills to construct their own learning, to set their own goals, and to organize their own lives.
Kasperiuniene & al (2017) used a grounded theory study to explore self-regulated learning in
virtual learning spaces. The study found increased communication and increased virtual
learning skills among the participants. Similarly, another research study (Nesbit & Winnie,
2003) advanced self-regulated theories to reexamine how learners work with networked
resources in constructivist approaches, such as problem-based learning, project-based learning,
and collaborative problem solving. Given that the purpose of this study was to examine
learners’ increased 21st century skills from the eyes of their teachers, combining the
constructivist and self-regulated learning frameworks to guide this study has enabled me to
design a mixed-methods case study that yielded data and findings that are directly and indirectly
related to learners' own learning activities and own learning performances. Using these two
frameworks as guides, I designed research questions and selected data collection methodologies
that examined learners' given opportunities to demonstrate through active learning activities.

Summary of the Context of the study
The setting for this study was an urban middle school in the southeastern United States.
It was the ideal context to collect the necessary data to answer this study’s research questions. It
fit the study's required characteristics of a school setting where the impacts of a one-to-one
technology initiative could be examined in a case study. First, the selected school was a Title 1
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middle school that served approximately 570 students from grades six through eight. This
characteristic was crucial since the participants in this study were middle school teachers. One
hundred percent of the students were from low-income families and were qualified to receive
free or reduced lunch, which qualified this school as low social-economic. The racial make-up
of the school at the time this study was conducted was 99% Black, and the other 1% was divided
between White and Hispanic Students. The ratio of teachers to students was 16:1. Out of the
total number of teachers, 94% had three or more years of teaching experience. The above
characteristic has undoubtedly influenced the districts' decisions to provide technology devices to
all students. The State Department of Education publishes a yearly College and Career Ready
Performance Index (CCRPI) that provides the public with an overview of how well each school
in the state is preparing its students for college and career. According to the 2018 CCRPI, our
selected middle school did not show an adequate gain in preparing its students for college and
career. (College and Career Readiness Index, 2018). Therefore, the needs for improving
teachers’ instructional skills and students’ academic performances could not be ignored and the
pressure to improve weighed heavily on both school leaders and district leaders. One way this
problem was tackled was to reinforce the focus on the teaching and learning of 21st century
skills, such as communication, collaboration, critical thinking, and creativity.

Since the purpose

of this study was to examine the impacts of a one-to-one technology initiative on learners'
communication and collaboration skills from the perceptions of the teachers, this setting was
ideal for conducting this study.
The study also required a setting where one-to-one technology is adopted. Fortunately,
that was the case. The selected setting has adopted a one-to-one technology for three years at the
time the data was collected for this study, meaning each student and each teacher at the setting
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had access to a digital device with Wi-Fi connectivity that could be used both at home and at
school. This initiative was entitled the Digital Bridge. It was an initiative that provided all
learners from grades 6-8 with a laptop computer that they could use at both school and at home.
For learners who claimed limited and lack of internet connectivity at home, the school district
with partnership with T-Mobile Corporation, provided those learners with a free Wi-Fi box that
provided free Wi-Fi connectivity at home. This partnership was essential in elimination the
digital divide in the community. Technical supports and free replacements were available to
learners who experienced and reported issues and damages to these Wi-Fi boxes. Desktop
computers, Chromebook carts, and smartboards were installed and available in all the
classrooms. An Instructional Technology Specialist has been assigned to the school in order to
support teachers and administrators with best technology integration practices. The school’s
signature program was “College and Career” in alignment with the school district’s mission of
graduating every student college and career ready. The school has adopted the P-21 Framework
as the guide for the teaching and learning of 21st century skills. The selected school community
strongly believed that in order to successfully prepared its learners for college and career, the
learners must be equipped with the abilities to demonstrate high levels of communication,
collaboration, creativity, and critical thinking skills. One-to-one technology is viewed by school
and district leadership as an essential component of the effective adaptation and implementation
of the P-21 Framework. (Anders, 2017).

“It is essential for all K–12 students to be provided

with a district purchased personal device to meet the demands of 21st century competencies for
everywhere, all-the-time learning as framed in P21” (Anders, 2017). With one-to-one
technology being available at the setting and the emphasis on the teaching and learning of 21st
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century skills have rendered this setting ideal for collecting the data that will answer the research
questions.
Summary of Methodology
For this mixed-methods case study, both quantitative and qualitative research methods
were used in an explanatory sequential design to answer the research questions. Mixed-methods
research studies have been used by many researchers to examine one-to-one technology
initiatives in schools (Cho, 2017; Rosen &Beckhill, 2012; Gokcearslan, 2017; Lawrence, AlBataineh, & Hatch, 2018). One of the appealing characteristics of mixed-methods research
studies has been researchers' abilities to use and to combine both qualitative and quantitative
research methodologies to answer the research questions. Besides selecting mixed methods
research design, mixed-methods researchers must select a research design process when
collecting both quantitative and qualitative data to answer questions. For this mixed-methods
case study, explanatory sequential design was selected to collect and to analyze the data
collected for this study. In an explanatory sequential design, quantitative data is collected first.
Then the qualitative data are collected thereafter, and their findings are used after the analysis
process to explain the findings of the quantitative data. In this mixed-methods study, a likert
scale survey was used to collect quantitative data, while interviews and focus groups were used
to collect the qualitative data. The purpose of this research study was to examine middle school
teachers’ perceptions of a one-to-one technology initiative's impacts on learners’ communication
and collaboration skills. Eighty percent of the eligible participants responded to the Likert scale
survey. Eight of the eligible participants who took the survey were selected to take part in the
interviews, and each of them were interviewed individually.

It was essential to select focus

groups’ participants who took the survey in order the data collected could be used to explain the
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findings of the survey data. The goal was to use the participants’ discussions to explain their
survey responses. Then, eight other eligible participants who took part in the interviews were
selected and divided into two equally divided groups to serve as the study's two focus groups.
Reliability tests, normality, descriptive analysis, coefficient correlations analyses were used to
analyze the quantitative data. Categories, patterns, and thematic coding were used to analyze the
qualitative data collected during the interviews and focus groups discussions to determine the
participants' perceptions of the impacts of one-to-one technology on learners' communication and
collaboration skills.

Study Limitations

Like all research studies, there could be many factors that could serve as limitations
of this research study, and these limitations could be linked to the study’s validity,
generalizability, and applicability.

In terms of limitations, this mixed-methods research study

possessed a few of them. The first limitation of this study could be related to the setting of the
study. This study took place in a Title 1middle school with 99% of the students’ population
being of African American belonging to a low-social-economic status and inadequate academic
performance. Therefore, the context of this study might not represent the experiences of
participants in different contexts, such as suburban schools, private schools, charter schools, or
rural schools. Another limitation of this study could be related to the circumstances in which
this study occurred. The data of this study were collected after the onset of the Covid-19
pandemic that forced many schools to transition from face-to-face learning to virtual learning.
Those circumstances had major impacts on the way the data was collected, especially the data
collected during the interviews and focus group discussions and could serve as limitations of this
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study. Finally, the limitation of this study could be linked to the participants that took part in
this study. All the participants were all middle school teachers, therefore, the views, the beliefs,
and the perceptions expressed might not have been the views, perceptions, and beliefs of the
students or teachers working in high schools or elementary schools.
Definition of Terms
This section of this study provides definitions of key terminologies used in this research
study.
21st Century Learning
21st century Learning is the concept of equipping learners with essential skills such as
communication, collaboration, critical thinking, and creativity necessary to tackle real-world
problems (Kivunja, C. (2014).
Communication
The ability and practice of sharing ideas with others quickly. It is one of the essential 21st
century skills that students must master to be successful in the real world (Jacobson-Lundeberg,
2016).
Collaboration
The concept and practice of working together to achieve a common goal. It is one of the
essential 21st century skills that students must master to be successful in the real world
(Jacobson-Lundeberg, 2016).
One-to-one Technology
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One-to-one technology refers to a technology initiative where each student has access to
a technology device at school (Cho, 2017).
Digital Equity
Digital equity refers to a learning environment where all stakeholders have the digital
tools and resources necessary to fully participate in the teaching and learning (Williamson,
2011).
Blended Learning
Blended Learning refers to a learning strategy or approach that combines online learning
with traditional brick and mortar classroom learning (Kazu & Demirko, 2014).
Digital Divide
Digital divide refers to a learning condition or environment where technology tools and
resources are unevenly distributed among the key stakeholders. “Digital divide refers to the
technology capacity gap between those who have access to rich digital information and those
who have not.” (Lei & Zhou, 2012, p. 1)
Technology Integration
Technology Integration refers to the well-coordinate utilization of technology tools and
resources in the learning environment to foster and to support effective teaching and deeper
learning experiences (Christensen, 2019)
Mixed-Methods Study
“Mixed methods involve the collection and "mixing" or integration of both quantitative
and qualitative data in a study.” (Creswell, 2014, p. 24)
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Explanatory Sequential Design
“Explanatory Sequential Design is one in which the researcher first conducts quantitative
research, analyzes the results and then builds on the results to explain them in more detail with
qualitative research.” (Creswell, 2014, p. 44)
Chapter 2: Review of the Literature

Introduction
One-to-one technology implementation has become a growing educational technology
initiative adopted by many schools and school districts across America and around the world.
According to Cho (2017), one-to-one initiatives “aim to ensure that every student in every class
has access to a digital device.” This is a literature review on studies conducted on one-totechnology in schools. This literature examined research studies that have been conducted on
education technology with the focuses on one-to-one technology initiatives. These studies
examined primarily teachers and students’ views on one-to-one initiatives, barriers to one-to-one
initiatives, and the impacts of one-to-one technology on 21st century teaching and
learning. Finally, this literature review concluded with reviews of the critiques of the literature
on one-to-one technology and the gaps that existed in the literature on one-to-one technology.
One-to-one technology initiatives
The collection of the research findings on one-to-one technology initiatives has identified
three major roles that one-to-technology initiatives play in the adopted learning environments.
The literature on one-to-one technology initiatives has also yielded findings that supported their
impacts on teaching and learning, such as increased in digital equity, increased learners'
motivations, and increased teachers and learners' technology skills.
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Support teaching and learning
One of the commonly cited benefits of one-to-technology initiatives has been its positive
impacts on teaching and learning. Bebell (2005) examined the impacts of one-to-one technology
in teaching and learning and found out that teacher and student's use of technology across the
curriculum has increased, student engagement and motivation have increased, and teacherstudent interactions have positively improved. In addition, teachers reported improvements in
student's academic achievement and their abilities to retain learned information. Some studies
have found consistent and highly positive findings of the efficacy of a constructivist one-to-one
computing program in terms of students’ math and reading achievement, differentiation in
teaching and learning, higher student attendance, and decreased disciplinary actions (Rosen &
Beck-Hill, 2012).

Digital equity
Another major impact of one-to-one technology initiatives, according to several studies
conducted on the topic, has been its contribution in increasing digital equity in schools and
school districts by ensuring that all learners have access to digital tools and resources. Several
researchers have noted digital equity as one of the key goals and contributions of one-to-one
technology initiatives (Babell, 2005; Davidson, Richardson, & Jones, 2014, Lamb & Weiner,
2018; Harris, Al-Bataineh, & Al-Bataineh, 2016). Mucetti (2017) presented a case study of a
midsize urban school district in California that adopted one-to-one technology initiative with the
primary purpose of fostering and promoting digital equity in its schools. During a three-year
cycle, the district achieved its goals of being a one-to-one technology district where each student
had access to his or her own technology device. Mucetti (2017) showed that one-to-one
technology implementation could serve as a catalyst for eliminating the digital divide while
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fostering digital equity. Eliminating the digital divide and ensuring that all students are
technology literate by the end of eighth grade, regardless of race, social-economic status,
disability, and geographic location have always been the two of the primary objectives of the No
Child Left Behind Act (U.S. Department of Education, 2002).

In fact, school and district

leaders in the United States and around the world has adopted one-to-one technology initiative in
their particular contexts to achieve the daunting tasks of preparing leaners to effectively use 21st
century skills to solve real-world problems.

To foster 21st century teaching and learning
According to findings from many studies (Jacobson-Lundeberg, 2016; Anagun, 2018;
Shafie, Majid, & Ismail, 2019; Davidson, Richardson, & Jones, 2014; Swallow, 2017), one-toone technology initiatives have made designing learning environments that foster the teaching
and learning 21st century skills more innovative, more fun, and learner-centered.
According to Partnership for 21st Century Skills (2009), "twenty-first century skills
describe the skills, knowledge and expertise students must master to succeed in work and
life; it is a blend of content knowledge, specific skills, expertise, and literacies. These
essential skills, which are communication, collaboration, critical thinking, creativity, and
problem solving, must be taught and learned in the classroom."
One-to-one technology initiatives have been viewed as big steps in that direction.
However, studies on one-to-one technology have showed that simply putting a digital device into
the hands of each student has not automatically enabled the teaching and learning of these 21st
century skills to occur in the classroom. According to Larry Cuban, “the swift access and use of
mobile devices in the US and developed world have not yet been matched by changes in how
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schools are organized, how teaching usually occurs and gains in student achievement –
expectations raised by the new technologies applied to schools.” (Cuban and Jandric, 2015, p.
430). School and school districts must also provide teachers and students with the tools and
resources necessary to ensure that effective teaching and learning of these 21st century skills
could take place in the classrooms.
Hicks (2011) conducted a research study that examined the value of a laptop initiative in
enhancing student learning. The findings from that study have indicated that learners'
communication skills have improved tremendously with implementing the one-to-one initiative.
The study has also found that teachers have reported an increase in students’ technology skills,
such as typing, file managements, and the proper ethics of digital citizenship (Hicks 2011, p. 17).
Digital citizenship, responsible use of technology in the digital world, has been an essential and
vital component of 21st century skills (Partnership for 21st Century Framework, 2009). Swallow
(2017) examined the teaching practices at four catholic middle schools as part of a multi-case
study of a one-to-one technology initiative. Two considerable themes emerged from that study,
and these themes are aligned with technology integration’s impacts on the teaching and 21st
century skills. One theme Swallow found was the shifting classroom dynamic, which has
influenced pedagogical approaches regarding the teaching of 21st century skills with technology
integration. The second considerable theme Swallow found was the enhancement of content
teaching through increased communication and collaboration skills in the learning environments.

Teachers’ Views of One-to-One Initiatives
One of the central components of effective and successful technology integration in
education has always been considered being the classroom teacher. It has been the classroom
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teachers who have had the most influence and impact on students’ learning and developing of
21st century skills. Anagun (2018) found a positive correlation between teachers’ perspectives of
their 21st century skills and the constructivist approaches in the classroom. Therefore, teachers’
views and beliefs about technology, especially one-to-one technology, have played noticeable
roles and tremendous impacts on the actual success of one-to-one technology initiatives. There
have been several studies conducted with the purpose of examining teachers’ views and
perspectives on one-to-one technology initiatives as related to teaching and learning (Akgun,
Gokmen, & Duman, 2018; Bebell, 2005; Cho, 2017; Lawrence, Al-Bataineh, & Hatch, 2018;
Lin, 2016; Penuel, 2006; Rosen & Beck-hill, 2012; Storz & Hoffman, 2013). “In general, when
it comes to integrating technology in education, previous studies investigating teachers’
perspectives have shown that there are both positive and negative perspectives towards the
integration of technology in the classroom” (Shafie, Majid, & Ismail, 2019 p. 28). These studies
have yielded findings that centered on three common teachers’ perspectives on one-to-one
technology, which are increased student learning, relevant teaching and learning that are aligned
to teachers’ and students’ lives, and increased student engagement and motivation.

Increased students’ learning
According to several studies conducted on one-to-one technology, several teachers have
reported increased student learning as one of the key benefits of one-to-one technology (Bebell,
2005; Davidson, Richardson, & Jones, 2014; Rosen & Beck-Hill, 2012; Hicks, 2011; Penuel,
2006; Harris, Al-Bataineh, & Al-Bataineh, 2016). In a study conducted by Bebell (2005) that
examined the impacts of a one-to-one initiative on teaching and learning found evidence of
increased usage of technology among both students and teachers, increased student engagement,
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and improved teacher-student interactions. In that same research study, teachers have reported
improvements in student academic achievement and students’ ability to retain content material
following the one-to-one technology initiative (Bebell, 2005). Similarly, in a mixed-methods
study conducted by Harris, Al-Bataineh, and Al-Bataineh (2016) to examine the impacts of oneto-one technology on student academic achievement and motivation, found that one-to-one
technology could be a factor in student academic achievement and motivation to be present at
school.

Other studies have reported an increased in students’ self-regulated learning,

independent learning opportunities, increased interactions, and increased access to learning
materials (Swallow, 2017; Turner, 2019; Bebell & O’Dwyer, 2010). Similar findings were
reported in a study conducted by Bebell and Kay (2010) in which they explored the wide range
of impacts of a one-to-one laptop initiative over a three-year implementation period. Hussain,
Suleman, Naseer-ud-Din, and Shafique (2017), in their quantitative study, studied 50 ninth
graders in order to examine the effects of information and communication technology on
students' academic achievement. The results showed that integrating information and
communication technology in education has yielded positive impacts on student achievement.

Improved technology skills for both teachers and learners
Several research studies have linked improved technology skills in both teachers and
students as direct impacts of one-to-one technology initiatives (Swallow, 2017, Fairman, 2004;
Storz & Hoffman, 2013; Kerim, 2016). A case study conducted by Bebell (2005), in which he
investigated the first year of implementation of one-to-one technology initiative in a New
Hampshire Middle School, has found that both teachers and students have reported an increase in
their technology skills, abilities, and confidence. Another study conducted by Cron, Tagsold,
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and Patel (2011) has reported similar findings. Teachers across all content areas and grade levels
have reported an increase in their technology skills and a rise in confidence in their technology
abilities. “All teachers reported an increase in student typing and technology skills, including
file and folder management, e-mail attachments, and the ethics of digital citizenship” (Cron,
Tagsold, & Patel, 2011, p. 17). Last, a study conducted by Donovan, Green, and Hansen (2011),
explored one-to-one technology-rich environment’s impacts on teachers’ technology skills and
dispositions. That study found that, “when given 24/7 access to laptops with the expectation of
purposeful integration into all coursework and the encouragement for personal use, teacher
candidates’ beliefs about educational uses of technology and skill level with educational
technology significantly increased” (Donovan, Green, & Hansen, 2011, p.12).

Increased students’ engagement
“In education, student engagement refers to attention, curiosity, interest, optimism, and
passion that students show when they are learning or being taught, which extends to the level of
motivation they have to learn and progress in their education” (edglossary.org). Increased student
engagement and motivation have been vital to the successful and effective teaching and learning
in the classroom, especially the effective teaching and learning of 21st century skills. Student
engagement has always sat at the heart of the teaching and learning process, and the involvement
of teachers is pivotal to a student’s engagement experiences (Skinner & Belmont, 1993). Several
research studies have reported increased student engagement and motivation as a direct result to
technology integration in schools (Rosen & Beck-Hill, 2012; Penuel, 2006; Deting & Cox, 2008;
Harris, Al-Bataineh, & Al-Bataineh, 2016; Turner, 2019; Sawang, O’Connor, & Ali, 2017;
Carver, 2016; Clarke & Svanaes, 2012). In other research studies, teachers perceived one-to-
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one technology initiatives to have increased students’ engagement. Student engagement proves
to be increased “dramatically in response to the enhanced educational access and opportunities
afforded by 1:1 computing” (Bebell & Kay, 2010, p. 3). Indeed, the literature on one-to-one
technology has supported the perception that technology integration fosters student engagement.
Kim, Choi, and Lee (2019) conducted a study to investigate teachers’ perceptions and behaviors
regarding the adoption of tablet computers in a one-to-one technology-learning environment.
According to the study’s findings, “the teachers reported that instruction in a tablet-based
classroom can enhance each student’s engagement through the tools and pedagogical activities”
(Kim, Choi, & Lee, 2019, p. 7). Another study conducted by Lindsay, Lee, and Hope (2016) has
reported similar findings. They conducted a study to analyze changes in teachers’ pedagogical
practices when using mobile technology in their one-to-one classes. The findings have also
concluded that one-to-one technology initiatives have had direct impacts on students’
engagement and motivation, as reported by the teachers that took part in the study. Similar
findings supporting increased student engagement were also reported by Bebell and Kay (2010)
in their summary of quantitative results on a one-to-one technology initiative. In this study, they
explored a wide range of impacts of a one-to-one program over the course of three years. They
found evidence that the program led to measurable improvement in student engagement.

Students’ Views of One-to-one Initiatives
In studies conducted to determine students’ perspectives of one-to-one technology
initiatives, researchers have reported increased interactions in the classrooms, increased
independent learning, and more innovative teaching strategies.
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Increased interactions among peers and among teachers
According to many studies on one-to-one technology, students perceived technology to
increase interactions not only between themselves and their peers but also between teachers and
students. Ali (2018) examined high school students’ views on the use of tablets computers in
education and found that students believed that tablet computers positively affected interactions
between teachers and students and students and their classmates. The study also highlighted
students’ concerns and their recommendations for integrating technology into teaching and
learning. Kaufman and Kumar (2018) examined students’ perceptions of one-to-one
implementation in an urban high school and found that students perceived one-to-one
implementation to have positive effects on collaboration, communication, learning strategies,
accountability, and independent learning. According to the study's findings, students viewed
one-to-one-technology as impactful in fostering independent learning and increasing teachers'
innovative teaching strategies.
Foster independent learning.
“Independent learning is a method or learning process where learners have ownership and
control of their learning; they learn by their own actions and direct, regulate, and assess their
own learning.” (Livingston, 2012). Learners’ ability to take ownership and to take control of
their own learning are deemed crucial to their success in the real world. Several studies have
reported that one-to-one technology initiatives have fostered accountability, independent
learning, and access to diverse learning content (Swallow, 2017; Bebell, 2005; Bebell &
O’Dwyer, 2010; Rosen & Beck-Hill, 2012; Cho, 2017; Gokcearslan, 2017; Bebell, & Kay,
2010). In a study conducted by Kaufman and Kumar (2018) to determine students’ perspective
of a one-to-one iPad program in an urban high school found that students perceived positive
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changes in not just learning strategies being used but also perceived positive changes in learners'
individual accountability and levels of independence when learning with technology. “With the
iPads, students were given more control over their learning, and they were also held more
accountable for their work” (Kaufman & Kumar, 2018, p. 460). Another study conducted by
Storz and Hoffman, (2013) to examine teachers’ and students’ voices in response to a one-to-one
initiative have claimed that both teachers and students have reported less whole-class lectureformat instruction and more small-group and individualized instructions. Similarly, another study
conducted by Zhang and Nouri (2018) which systematically reviewed teaching and learning with
tablets, found that increased individualized learning in the learning environments as one the key
themes that emerged from the data. “The tablet and its flexibility enable autonomous and
individualized learning, meaning students can learn in their paces based on their needs and
choose the exercises accordingly” (Zhang & Nouri, 2018, p.84).
Innovative teaching practices
Another view reported in studies examining learners’ views of one-to-one technology
initiatives has been teachers’ gradual instructional change to incorporating new and innovative
teaching strategies. Bebell and O’Dwyer (2010) conducted a quantitative study that explored a
wide range of a one-to-one technology program's impacts during three years of their project’s
implementation. One of the central outcomes of the study was the recording of fundamental
changes in teaching, particularly in teaching strategies, curriculum delivery, and classroom
management. Other studies' findings have also indicated that students perceived the
implementation of one-to-one technology has resulted in more teachers willing to use new and
innovative learning strategies (Swallow, 2017). In a study conducted by Kaufman and Kumar
(2018), students have reported changes in their teachers' teaching strategies, which have enabled
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them to function in a more dynamic learning environment where they could learn in different
ways, have access to individualized content, take charge of their own learning, and afford the
opportunities to demonstrate learning in different ways. Similarly, Zucker and Hug (2007)
conducted a study on a one-to-one laptop programs in Maine, Pennsylvania and reported that
much of the teachers had indeed changed their teaching practices for the benefits of their
students.

Barriers to One-to-one Technology
The literature on one-to-one technology has reported that digital divide, limited teacher
technology knowledge, and the lack of or limited technology professional development as the
three major barriers to successfully leveraging technology for learning.
Digital divide/availability of technology
According to many studies, one of the major barriers to effective technology integration in
schools and school districts has been the lack or limited availability and access of technology,
which has commonly been referred to as the Digital Divide. “Digital divide refers to the
technology capacity gap between those who have access to rich digital information and those
who have not, and the root of this “troubling digital gap” is the inequity of access to computers
and the Internet” (Lei & Zhou, 2012, p.45). Access to technology is also reported as an
additional barrier to effective technology in a study conducted by Davidson, Richardson, and
Jones, (2014), in which they examined teachers’ perspectives on using technology as an
instructional tool.

The participants in that study reported access technology, working network

connectivity, and availability of modern technology as the three major barriers to the effective
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usage of technology in their classrooms. In another study conducted by Carver (2016) in which
the researcher explored teachers’ perceived benefits and barriers in K-12 technology use. “The
results showed that first order barriers, such as technology availability, are still major concerns
that impact both students and teacher use. Equipment availability, more than any other factor,
seemed to have the greatest impact on whether technology was incorporated into classroom
instruction” (Carver, 2016, p.115).
On the promising side, many studies have also cited one-to-one technology initiatives as
catalysts for eliminating the digital divide, and that one goal of one-to-one initiatives could close
the digital divide (Hick, 2011; Lanb & Weiner, 2018; Zucker, & Hug, 2007). In a study
conducted by Kerim (2016) that evaluated the FAITH Project tablets’ distribution's effects on
digital divide, found that access to technology positively affected students’ technology skills.
The FAITH project was an initiative adopted to enhance opportunities and improving technology
in Turkey’s K-12 schools. The study inferred that the digital divide was one barrier to effective
teaching and learning of basic computer skills. The study concluded that distribution of the
tablets has extended not only learning opportunities for the student, but it has also operated as a
preventive measure against the digital divide. Mucetti (2017) in her case study of a school
district in California that has adopted one-to-one technology as the catalyst for eliminating the
digital divide. The study also championed the fact that the school district, in adopting the one-toone initiative, has made technology equity actionable for students, families, and staff. This study
has served as an example that one-to-one initiative, when conceptualized with the specific goal
of eliminating the digital divide and promote equitable access, could be a catalyst for increasing
digital equity, thus eliminating the digital divide and digital inequity in schools. The context of
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this study was unique in the fact minimal studies if any have examined digital divide in Title 1
schools with 100% free or reduced lunch and 99% of the students were of African descent.

Teacher limited technology knowledge.
According to the Technology Pedagogical Content Knowledge (TPACK) Framework,
teacher technology knowledge has been one of the three domains teachers must possess in order
to successfully and effectively use technology for teaching and learning. Technology Pedagogy
Content Knowledge (TPACK) “refers to the knowledge required by the teacher to integrate
technology in the respective content areas” (Padmavathi, 2016, p. 4). However, teachers’ limited
or lack of technology knowledge was the second major barrier to successfully leveraging
educational technology to support teaching and learning with technology that is identified in the
literature (Swallow, 2017; Fairman, 2004; Storz & Hoffman, 2013; Kerim, 2016; Bebell, 2005).
"If teachers are to prepare their students to be technologically capable, they need to have at the
very least, basic technology skills." (Ertmer, & Ottenbreit-Leftwich, 2010). In a mixed-methods
study conducted by Vatanartiran and Karadeniz (2015) to examine perceived challenges and
needs of K-12 teachers when integrating technology into their classes found teacher technology
competencies to be a barrier to effective technology integration. For this study, 884 teachers
took part in their study.

The data collected from this study reported that teachers lacked the

technology pedagogy knowledge to integrate efficiently the technology in the teaching of their
content. Hechter and Vermette (2013) reported similar findings in a study in which they
examined barriers to technology integration in K-12 settings. From the data collected from the
505 teachers, technology pedagogy knowledge was reported by many of the participants as one
of the major barriers to infusing information and communication technology in their classrooms.
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Lack of technology professional development
Another major barrier to effective technology integration cited by researchers has been the
lack of technology professional development for educators. Successful implementation of oneto-one technology in schools requires “careful and long-term planning before, during, and after
the implementation process” (Montrieux, Vanderlinde, Courtois, Schellens, & De Marez, 2014,
p. 482). Downes and Bishop (2015) argued that leaders have to build schedules and organize
professional development to allow for collaborative work that integrated curriculum and
technology conversations.

Lack of and limited technology professional development continues

to be viewed as a barrier to technology integration. In a study conducted by Davidson,
Richardson, and Jones (2014) in which they examined teachers’ perspectives on using
technology as an instructional tool supported this viewpoint. The participants in their study,
which were teachers, reported that lack of technology professional development was a major
barrier to using technology as an instructional tool. The research recommended that school
leaders should take the needed steps to offer meaningful technology professional development to
teachers that could elevate their technology pedagogical knowledge. In Penuel’s (2006) metaanalysis of research findings on the implementations and effects of one-to-one technology has
reported that extensive professional development to be a factor in successful implementation of
one-to-one technology. Similar finding has been reported in a case study conducted on a large
iPad roll out in the Los Angeles Unified School District conducted by Lamb and Weiner (2018).
The case study examined institutional factors in the iPad rollout. The study found that “the
district and school level professional development surrounding the iPad initiative did not
accomplish their goals of focusing on the iPad, and the way it interacted with pedagogy and
content” (Lamb & Weiner, 2018, p.149). Another study by Margolin, Pan, and Yang (2019) that
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examined high school teachers’ perceptions of school support for technology integration in
instructions. Their survey showed that technology professional development has been limited.
However, teachers have expressed increased needs and desires for increase meaningful
professional development that fosters 21st century teaching and learning with technology.
Several studies have reported teachers' needs and willingness to improve not only their
technology skills but also to develop the technology pedagogical knowledge necessary to
integrate technology at a high level in their daily practices to transform their classrooms into a
21st century learning environment (Vatanartiran & Karadeniz, 2015; Swallow, 2017; Hechter &
Vermette, 2013; Storz & Hoffman, 2013; Lawrence, Al-Bataineh, & Hatch, 2018). Finally,
several studies have examined one-to-one technology initiatives and have recommended relevant
and meaningful teacher professional development in technology that could positively shift their
pedagogical skills when teaching with technology (Lindsay, Lee, & Hope, 2016; and Hew &
Brush, 2007).

Impacts of One-to-one Technology Initiatives
The literature on one-to-one technology has reported several positive impacts on K-12
teaching and learning. One impact reported by the literature on one-to-one technology has been
its role as a catalyst for eliminating the digital divide. Studies have shown that one-to-one
technology initiatives could play a major role in increasing digital equity in the learning
environments (Babell, 2005; Davidson, Richardson, & Jones, 2014, Lamb & Weiner, 2018;
Harris, Al-Bataineh, & Al-Bataineh, 2016; Mucetti, 2017).
Several research studies have examined the impacts of one-to-one technology in schools,
stakeholders’ perspectives on one-to-one technology, challenges and barriers to one-to-one
technology, and institutional factors affecting one-to-one technology initiatives. One common
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finding reported in these studies has been that one-to-one technology initiatives have played a
significant role in increasing student learning by facilitating access to content, independent
learning, and instructional strategies (Bebell, 2005; Davidson, Richarson, & Jones, 2014; Rosen
& Beck-Hill, 2012; Hicks, 2011; Penuel, 2006; Harris, Al-Bataineh, & Al-Bataineh, 2016;
Swallow, 2017; Turner, 2019). Increased student learning has also resulted in a measurable
increase in student academic achievement because of effectively infusing information and
communication technology in teaching and learning (Hussain, Suleman, Naseer-ud-Din, &
Shafique, 2017; Bebell & Kay, 2010)
Other impacts identified by the literature on one-to-one technology have been increased
student engagement and motivation. Several studies that examined one-to-one technology
initiatives found students were more engaged in their learning and experienced increase
motivation not just to be in school but also to a part of the learning process (Bebell & Kay, 2010;
Kim, Choi, & Lee 2019; Lindsay, Lee, & Hope 2016). A third impact of one-to-one technology
in K-12 setting has been increased levels of technology skills reported by both teachers and
students (Swallow, 2017, Fairman, 2004; Storz & Hoffman, 2013; Kerim, 2016; Cron, Tagsold,
& Patel 2011; Donovan, Green, & Hansen, 2011).
Increased interactions in the learning environments have also been reported as a
significant impact on one-to-one technology initiatives. In studies conducted by Kaufman and
Kumar (2018) and Ali (2008) that examined high school students’ perspectives on the impacts of
one-to-one technology, found increased interactions between students and between students and
teachers. Increased interactions, increased engagement and motivation, and increased digital
equity have also yielded learning environments where independent learning and student-centered
learning are fostered. Several studies have reported that one-to-one technology initiatives foster
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accountability, independent learning, and access to diverse learning content (Swallow, 2017;
Bebell, 2005; Bebell & O’Dwyer, 2010; Rosen & Beck-Hill, 2012; Cho, 2017; Gokcearslan,
2017; Kaufman & Kumar 2018; Zhang & Nouri, 2018). All the above studies have reported that,
because of one-to-one technology initiatives, students have become independent learners capable
of taking charge of their own learning.

Description and Critique of Scholarly Literature
The following sections have highlighted the critiques surrounding one-to-one technology
initiatives, as reported in literature. In reviewing the literature on one-to-one technology
initiatives, two critical themes have emerged as the critiques of one-to-one technology initiatives.
The two themes emerged from the already limited literature of one-to-one technology’s impacts
on the teaching of 21st century skills and its impacts on academic achievement.

Critique 1: One-to-one technology and teaching and learning of 21st century skills
“To succeed in the 21st century, an educated person must also have skills that enable him
or her to think logically and to solve problems effectively and independently” (Kivunja, 2014a,
p. 85). We have often referred to these skills mentioned by Kivunja as career and life skills, and
they belong to the essential 21st century skills that learners must have to succeed in the real world
(Partnership for the 21st Century Learning). Technology integration has been viewed as a
vehicle to transform the learning environment into a 21st century lab where learners are
challenged daily to solve real-world problems using these skills. The teaching and learning of
21st century skills, such as creative thinking, communication, collaboration, and creativity, has
been one of the principal objectives of one-to-one technology initiatives. In fact, several
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research studies that examined one-to-one initiatives have found that developing students’ 21st
century skills prescribed by the Partnership for 21st Century Learning has been one of the main
factors behind these institutions’ decisions to adopt one-to-one initiatives in their learning
environments (Tarbutton, 2018; Swallow, 2017; Zhang & Nouri, 2018; Bebell & O’Dwyer,
2010). However, one common critique of the literature on one-to-one technology has been the
lack or limited findings that proved positive impacts of one-to-one technology on the teaching
learning of 21st century skills. In fact, several research studies have reported little evidence of
any shifts in teaching strategies that foster 21st century skills development and acquisition
(Daniels et al., 2014; Gunn & Hollingsworth, 2013). Margolin, Pan, and Yang, (2019)
conducted a study that examined to what extend teachers in Iowa high schools integrate
technology with instruction that foster learners’ development of 21st century skills. The study
used quantitative methods to answer its research questions. The study’s finding showed that
frequency of technology integration in instruction has increased. However, the technology was
not consistently used to develop learners’ 21st century skills.

Critique 2: One-to-one technology and academic achievement
Other critiques of one-to-one technology initiatives have referred to the limited research
findings that supported the impacts of one-to-one technology initiatives on actual students’
academic achievement. Donovan, Green, and Hartley (2010) conducted a study that examined
one-to-one technology initiatives on students’ engagement, which they have argued to be one
contributing factor in learners’ academic achievement. The study was conducted during the first
year of a one-to-one technology implementation at an urban middle school. The authors found
that increased access to laptop computers did not translate into increase students’ achievement.
Another study conducted by Bixler (2010) yielded similar findings. In that study, the
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researcher’s goal was to determine the impacts of one-to-one technology initiatives adopted at
two middle schools on student academic achievement in both math and science classrooms. The
study used input from both students and teachers in a comparative study design, and the findings
showed that the one-to-one initiatives have has no direct impacts on student academic
achievement in math and science.

Meaning of these critiques
These critiques have told us that more studies are needed to determine the actual
outcomes of one-to-one technology initiatives to understand completely their impacts on the
teaching and learning of 21st century skills. These critiques have informed us that more
investigations are needed to examine the conditions needed to successfully leverage technology
for teaching and learning. These critiques also expressed the needs for further examination of
the central problem that our study planned to investigate. As a result, these critiques have
proven that our research study is deemed significant, not only because it would add to the
literature on one-to-one technology, but also because of its many implications for educational
leaders in the United States and around the globe. This study could serve as one valuable and
reliable research-based response to the critiques of one-to-one technology. In fact, these
critiques of one-to-one technology initiatives have affirmed and confirmed the significance of
our study.

Inferences for Forthcoming Study
Additional approaches to measuring potential outcomes of one-to-one technology in
teaching and learning are also needed in future research studies on one-to-one initiatives in order

Running head: Teacher Perceptions of One-to-One

51

to augment research studies in this area of one-to-one technology in schools. Several studies that
focused more on implementation cited outcomes based on self-report survey data that researchers
rarely measured in outcome studies (Penuel, 2006). At the time this study was conducted, only a
handful of research studies have reported the indirect impacts of one-to-one technology on
learners' communication and collaboration skills as emerging themes (Zhang & Nouri, 2018;
Kaufman & Kumar, 2018; Storz, & Hoffman, 2013). Unlike this study, the increased
communication and collaboration these studies have reported were indeed by-products of
learners’ increased student engagement and motivation, not from the intentional teaching and
learning of communication and collaboration skills. The studies found in the literature on oneto-one were not designed specifically with the purpose of investigating one-to-one technology’s
impacts on learners' communication and collaborations skills. One significant gap in the
literature has been the limited research studies on the direct impacts of one-to-one technology on
learners’ development of 21st century skills, particularly learners’ communication and
collaboration skills. All the above research studies and articles mentioned in the literature have
examined one-to-one technology initiatives in schools by focusing on other aspects of one-to-one
technology initiatives' impacts on teaching and learning.
None of these studies has focused on one-to-one technology's impacts on learners'
communication and collaboration skills. Very few studies have examined teachers’ integration
of technology in their instruction in ways that fostered 21st century skills (Margolin, Pan, &
Yang, 2019; Jacobson-Lundeberg, 2016). Jacobson-Lundeberg (2016) examined the impacts of
teaching on communication and collaboration, but this study was conducted using only students’
perspectives in the absence of one-to-one technology. Another study conducted by Zhang and
Nouri (2018) concluded future research studies need to focus on the impacts of one-to-
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technology on all content areas including non-core content areas such as P.E., World Languages,
Health, Music, and art. Our study has done just that. Data was collected from all content area
teachers. Several studies have even recommended additional research studies that focus on the
impacts of one-to-one technology initiatives on teaching and learning (Lindsay, Lee, & Hope,
2016; Donovan, Green, & Hartley, 2010; Lawrence, Al-Bataineh, & Hatch, 2018). One goal of
our research study was to fill this gap by examining middle school teachers’ perceptions with
one-to-one initiative and its impacts on learners' communication and collaboration skills.
Another study by Hew and Brush (2007) that made recommendations for future research studies
on one-to-one technology has claimed that mixed-methods research studies are needed for future
studies on one-to-one technology in order to fill this gap in the literature of one-to-one
technology. Therefore, it could be concluded that being a mixed methods study has definitely
rendered our study very significant in filling this crucial gap in the literature.
The Benefits of Filling this Gap

One key benefit in filling this gap with this research study has been the ability to add to
the knowledge of the benefits of integrating one-to-one technology to design 21st century leaning
environment that fosters not just communication and collaboration but also fosters all the twentyfirst century skills as prescribed by the Partnership for 21st Century (P-21). There have been
very few studies that examined the impacts of one-to-one technology initiatives on 21st century
skills (Tarbutton, 2018; Swallow, 2017; Zhang & Nouri, 2018; Bebell & O’Dwyer, 2010). There
have also been very few studies that reported the direct impacts of one-to-one technology on
learners' communication and collaboration skills (Zhang & Nouri, 2018; Kaufman & Kumar,
2018; Storz, & Hoffman, 2013, Clarke & Svanaes, 2012; Tarbutton, 2018; Swallow, 2017). The
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literature on one-to-one technology’s direct impacts on 21st century skills has been very slim to
almost non-existent. Therefore, I can conclude that this study on a one-to-one technology
initiative would positively benefit the field of educational technology tremendously.

Who Would Benefit from Filling this Gap?
One of the key benefits of filling this gap would be to provide educational stakeholders
with another piece of research-based findings on one-to-one technology and twenty-first century
skills from which to anchor their decisions to adopt one-to-one technology initiatives in their
educational context. According to Penuel (2006), the increasing popularity of laptop initiatives
with a wide variety of stakeholders in education—policymakers, administrators, teachers,
parents, and students—has made the need for sound research-based evidence of the effectiveness
of one-to-one technology especially critical. Educational leaders and classroom teachers must
have access to research-based findings to have a better understanding of the impacts of one-toone technology on the teaching and learning of 21st century skills. From our study, school-based
leaders and district leaders could have a better understanding of the barriers to effective
technology integration practices in their given learning environment. They could have a better
understanding of how to effectively support technology integration practices in their given
environment. Classroom teachers could now have access to a piece of literature about other
teachers’ perceptions of one-to-one technology initiatives. They could have a better
understanding of best technology integration practices that could lead to the effective teaching
and learning of 21st century skills in classrooms with technology. Researchers could benefit
from this study since they would have an additional research study on a one-to-one technology
initiative that they could use as reference in their own studies on the topic and related topics.
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From this study, researchers could yield a deeper understanding of the gap in the literature on
one-to-one technology, recommendations for forthcoming study, and limitations in the study.

Theoretical Framework for Forthcoming Study
There have been several theories and models that researchers could use to frame their
forthcoming research studies on one-to-one technology initiatives to understand better their
impacts and their roles in the learning environment. Two such theoretical frameworks that have
framed this study were Partnership for 21st Century Learning Framework (P-21 Framework) and
21st Century Learning Design. Researchers could use both frameworks as guides for their
forthcoming studies.

Partnership for 21st century learning
One instructional model that researchers could adopt to support their forthcoming studies
on one-to-one technology would be the Partnership for 21st Century Learning. P21’s Frameworks
for 21st Century Learning were developed with input from teachers, education experts, and
business leaders to define and illustrate the skills and knowledge students need to succeed in
work and life, and the support

Figure 1: Partnership for 21sr Century Learning

systems necessary for 21st century
Figure 2: Partnership for 21sr Century Learning
learning outcomes. P-Framework has
been adopted by many educators in
hundreds of schools in the United
States and around the world to put the
teaching and learning of the 21st
century skills at the center of learning
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(Beetelle for Kids, 2009). This Framework was developed with the purpose of providing
educators with the knowledge and skills necessary to design learning environments that could
equip learners with the skills necessary to succeed in the real world. “This Framework describes
the skills, knowledge, and expertise students must master to succeed in work and life; it is a
blend of content, knowledge, specific skills, expertise and literacies.” (Partnership for 21st
Century Skills, 2009). This framework has been adopted in schools and school districts to guide
the teaching and learning of 21st century skills and to promote more effective technology
integration practices across contents and grade levels. The 21st century skills that this
framework has prescribed aimed to create learning environments where students are required to
perform challenging academic tasks and to master difficult course concepts. Very few studies
have been conducted on the P21 Framework and its impacts on teaching and learning studies
despite its popular use (Couros, 2015; Rotherham & Willingham, 2019; Titone, 2017; Zhao,
2012). Additional studies on the P-21 Framework and its implications for teaching and learning
with technology are deemed necessary. With the adoption of the P-21 Framework, researchers
could focus their studies on 21st century students’ outcomes, on support systems, or both.

21st Century learning design
Another research-informed framework that has informed our study of one-to-one
technology and 21st century skills is 21st Century Learning Design (21 CLD). This framework
was developed by Stanford Research Institute (SRI) International through their Innovative
Teaching and Learning (ITL) Research, a project sponsored by Microsoft Partners in Learning
and backed by multiple national government sponsors. This project has resulted in the Microsoft
21st Century Learning Design Rubric that educator could uses assess the teaching and learning of
21st century skills. Below are the example rubrics for collaboration and communication skills.
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This rubric has provided the educators with a guide to effectively teach and evaluate the teaching
and learning of 21st century skills. It has been a tool used by many educators when searching for
evidence of 21st century teaching and learning in the classrooms. The rubric assesses six
important 21st century skills that have been clearly aligned directly with the P-21 Framework.
These 21st century skills prescribed in this rubric have been communication, collaboration,
knowledge construction, problem solving, self-regulation, and use of ICT in education, these
rubrics have been used by teachers to report evidence of each of the 21st century skill in students’
actual performance tasks. One-to-one technology researchers could use these rubrics to plan
interview questions, focus groups discussions, and classroom observations just as I have done
when planning this research study. They could also plan close-ended questions in quantitative
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data collection, such as Likert Scale Survey and guided interview and focus groups questions on
studies using qualitative design method. These rubrics were designed and created by Microsoft
Education with Stanford Research Institute (SRI) International based on research SRI has
conducted on the effects of the use of technology in teaching and learning of a 21st century as
guide to provide professional development on designing 21st century learning environment. This
21st century design rubrics have been used as foundations for one of the essential courses on
designing 21st century learning environments offer by Microsoft Education to educators. Shear,
Gallagher, and Patel (2011) conducted a study that involved eight countries that investigated
transformative teaching and learning’ impacts on 21st century skills. Key findings from that pilot
study have suggested that “innovative teaching supports students’ development of the essential
life and work skills, teacher collaboration that focuses on peer support and the sharing of
teaching practices, and Professional development that involves the active and direct engagement
of teachers, particularly in practicing and researching new teaching methods” (Shear, Gallagher,
and Patel, 2011 p. 12). The findings have also played major roles in the designing and
developing the 21st Century Learning Design course offered free by Microsoft Education to
provide professional development to teachers on designing 21st century learning environment.
Future researchers could use this rubric to guide their studies on one-to-one technology.
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Chapter 3: Research Design and Methodology

Case Study Methodology
Researchers could use Case Study Methodology as a theoretical framework to support
forthcoming studies on one-to-one technology initiatives. Case study methodology is an
excellent research design approach for gathering in-debt knowledge and understanding of a
phenomenon, a program, a case, or an event.

According to Creswell (2007), a case study is an

“in-depth exploration of an actual case.” Case studies are excellent ways to study a
contemporary phenomenon in real-life context. (Yin, 2009). This research study is perfectly
aligned with these criteria. This study examined a real-life one-to-one technology initiative to
determine middle school teachers’ perceptions of the impacts a one-to-one technology initiative
on the teaching and learning of 21st century, especially its impacts on learners' communication
and collaboration skills. Although case study methodology has been used to generate in-depth
understanding of real-life phenomenon, “there is one essential prerequisite that the researcher has
to possess when reporting case studies; the obligation and commitment for the researcher to
conduct the case study in a way that the outcome can be understood by the reader.” (Rouse, p.
139). Case study methodology has already been used in research studies conducted in one-toone technology initiatives. Studies such as (Mucetti, 2017; Cho, 2017; Swallow, 2017; Ntulli,
2017; Akgun, Gokmen, & Duman, 2018) have all used case study methodology to guide and to
frame their studies on one-to-one technology. However, as the number of schools and school
districts adopting one-to-one technology initiatives has risen, more research studies on one-toone technology’s impacts on 21st century skills are needed. Therefore, case study methodology
could the best approach to generate in-depth examination of these initiatives.
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This case study used mixed-methods research to gather and to analyze the data used
answer the research questions. According to Jonson and Onwuegbuzie (2004), mixed methods
research is the “class of research where the researcher mixes or combines quantitative and
qualitative methods approaches, concepts or language in a single study” (p. 17). Interviews,
Likert scale survey, and focus groups were the three data collection instruments used to gather
the data to determine middle school teachers’ perceptions on the impacts of a one-to-one
technology initiative on learners’ communication and collaboration skills. Being a mixedmethods research, it was essential to determine beforehand how to collect and to combine the
qualitative and the quantitative data collected. For this study, explanatory sequential design was
employed to collect, to analyze, and to interpret the data collected for this study. In mixedmethods case study, explanatory sequential design requires that the quantitative data be collected
prior to the qualitative data, and the qualitative data collected is used to explain the findings of
the quantitative data. This study has relied on the participants’ perceptions of the impacts of the
one-to-one technology initiative's impacts on learners' communication and collaboration skills as
recorded in their interviews, Likert scale survey responses, and the two focus groups discussions.
The purpose of this research study was to examine middle school teachers’ perceptions of
a one-to-one technology initiative and its impacts on learners’ communication and collaboration
skills. Data were collected directly from the participants. A Likert Scale survey was used to
collect the quantitative data, while participants’ interviews and focus groups were used as
instruments to collect the qualitative data set. Surveys were sent to all eligible participants, which
were all teachers working at the setting were one-to-one technology has already been adopted.
In addition, eight participants were selected for individual interviews, and eight other participants
who did not take part in the interviews were selected to take part in focus groups discussions.
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Using SPSS statistical software, reliability test, normality test, descriptive analysis, and
coefficients correlations were used to analyze the survey data. As for the qualitative data,
categories, patterns, and thematic coding were used to analyze and to interpret the interviews and
focus groups data.
Research Questions
Quantitative Research questions
What differences do middle school teachers perceive in learners’ communication and
collaboration skill levels before and after the implementation of one-to-one technology?
Qualitative Research Questions
What are the teachers’ perceived changes in their abilities to design 21st century learning
environments and experiences where a one-to-one laptop initiative should foster communication
and collaboration in learners?
Research Design
For this mixed-methods case study, quantitative and qualitative research methodologies
were used in an explanatory sequential design to answer the study's research questions.
Explanatory sequential design, as applied in mixed-methods case studies, requireS that the
quantitative data be collected before qualitative data, and that the qualitative data is used to
explain the findings of quantitative data. This study relied on the participants’ perceptions as
recorded in their interviews, focus groups, and Likert scale survey results where they
documented their own experiences with one-to-one laptop computer implementation, and they
perceived impacts of the one-to-one technology initiative on learners' communication and
collaboration skills. The purpose of my research study was to examine middle school teachers’
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perceptions of one-to-one technology’s impacts on learners’ communication and collaboration
skills. In this mixed-methods case study, data were collected directly from the
participants. Participants in this study comprised of middle school teachers who have taught in
one-to-one learning environments. All the middle school teachers at the setting were surveyed in
order to answer the research questions. To gather the quantitative data, the eligible participants
were asked to respond to questions from a Likert style survey about the perceptions of one-toone technology and 21st century teaching and learning. A descriptive analysis of the survey data
was conducted for the variables by describing the means, standard deviations, and range of score
(Creswell, 2014). The researcher then used SPSS statistical software to conduct all descriptive
statistics calculations for normal distributions, standard deviations, modality, skewness, and
kurtosis, as well as generating the visual representation of each concept. To provide a complete
meaning of the results, a complete description of the results, statistical significance test,
confidence intervals, and effect size have been provided. Participants’ interviews and focus
groups were the data collection instruments to gather the qualitative data set. The researcher
then used thematic coding to analyze the qualitative data from the interviews and the focus group
discussions.
Trustworthiness
One of the key characteristics of mixed-methods studies has been the fact that they could
minimize the weaknesses of both quantitative and qualitative research traditions when combining
them while capitalizing on the strength of both methods. Mixed methods research studies often
yield thorough results because of the methodological pluralistic identity (Johnson &
Onwuegbuzie, 2004). Validity, reliability, and truthfulness of this study were all strengthened by
the combination of both quantitative and qualitative data collection methods used to answer the
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research questions. Another strategy that has added trustworthiness to this study was the use of
data triangulation. Data triangulation is accomplished in this study by collecting the data using
three different data collection instruments, such as surveys, interviews, and focus groups. Using
three types of data instruments, such as surveys, interviews, and focus group have resulted in
data triangulation, thus maximizing the strengths of the data collected. The selection of mixedmethods strategies to collect and analyze the data for this study has also increased the study’s
trustworthiness. Using triangulation in the data analysis process to crosscheck the data from
both quantitative and qualitative data sets has definitely added validity and reliability to the
findings of this study. “If themes are established based on converging several sources of data or
perspectives from participants, then this process can be claimed as adding to the validity of the
study” (Creswell 2014, p. 251). Using descriptive analysis to describe and explain response bias
tremendously has helped to increase the validity of this study. The researcher of this study was
involved in all aspects and phases of the study, which has added trustworthiness of the study.
Finally, study's trustworthiness was ensured by articulating the researcher’s personal biases at the
outset of this study in the section entitled positionality.
Research Setting and context
The setting for this study was an urban middle school in Georgia. It was a Title 1 middle
school that served 570 students, grades 6-8. One hundred percent of the students were from lowincome families and were qualified to receive free or reduced lunch. The racial make-up of the
school is 99% Black with the other 1% was divided between White and Hispanic Students.
According to the 2018 Georgia Department of Education College and Career Ready Performance
Index (CCRPI), which summarize how a school is preparing its students for college and career,
the selected middle school did not show adequate gain, therefore has failed to prepare its students
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for college and career. To tackle this issue, the school has adopted the P-21 Framework to
integrate 21st century skills in their classrooms. As of the academic school year 2019-2020, the
selected school became a one-to-one school where each student in grades six through eight was
provided with a laptop computer to use at school and at home as part of the district’s plan to
tackle the digital divide and to bridge the gap between learning at school and at home.
The school had a negative sizeable achievement gap. In 2019, only 19% of the students
scored proficient or above grade level in English Georgia Milestones exam administered, and
only 22% of the students scored proficiency or above in the math portion of the Georgia
Milestones exam (Selected District Insights, 2019). Students’ low performance in core content
areas such as Math and Reading was a major contributing factor to the school’s inabilities to live
up to its creed of effectively and successfully preparing its students for college and career. To
tackle this wide achievement gap, P-21 Framework has been adopted to guide the school's
instructional decisions to help students getting ready for college and career of their choices.
The selected school location was ideal for collecting the data that answered the research
questions. The purpose of this case study was to examine middle school teachers’ perceptions of
a one-to-one technology initiative implemented in this urban middle school to increase learners’
communication and collaboration skills. The technology infrastructure, both at the school and
the district levels, has rendered this setting ideal for conducting this research study. The selected
school has been a one-to-one school at least two academic school years before the data was
collected for this study. Besides being one-to-one technology, the school was equipped with
desktop computers, Smartboards, and Chromebook carts, which enabled one-to-one learning
opportunities at each grade level. In terms of technology support, the district assigned and
designated a technology hardware and software support technician assigned to school to help
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address any technology issues. Wi-Fi connectivity was available throughout the building for
students, staff, and guests present at the building. T-Mobile also provided free Wi-Fi
connectivity to eligible learners to access learning opportunities at home and away from school.
With partnership with T-Mobile, learners who do not Wi-Fi connectivity at home were a given a
Wi-Fi box that provided internet connectivity at home. In addition, an Instructional Technology
Specialist (ITS) was assigned to the school by the district to provide tailor-made technology
professional development to teachers, students, and administrators on best instructional
technology practices. The school has adopted the P-21 Framework for 21st century learning,
which promoted the development of 21st century skills in learners, including communication,
collaboration, critical thinking, and creativity with the use of technology.
The Covid-19 pandemic has placed a major strained on the continuity of the business of
teaching and learning across schools and school districts in America. Many schools and school
districts in America could not continue with the business of teaching and learning because of
restrictions and threats to human lives placed on them by the Covid-19 pandemic. Fortunately,
the one-to-one technology initiative already adopted at the selected school has rendered the
continuity of teaching and learning possible via the use of virtual learning opportunities. Being
an already one-to-one school has enabled a swift transition from face-to-face teaching and
learning to one hundred percent virtual learning during Covid-19 pandemic school closings.
Leaders at the selected school and district leaders took many crucial steps to ensure the
continuity of teaching and learning during the Covid-19 pandemic. First, the ensured that all
learners had a workable device with internet connections so they can access the learning
management platforms that were used to deliver instructions virtually. For this 2020-2021
academic school year, the selected school has delivered one hundred percent of its instruction
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virtually for the first semester, which ended in December 2020 as a continuing response to the
closings of schools because of the Covid-19 pandemic. Fortunately, this decision to be virtual
was made easy by the one-to-one technology initiative already adopted by the school. As the
Covid-19 pandemic placed major strained on schools and school districts across the globe, it
became clear that one-to-one technology initiative was the catalyst for the continuation of the
business of teaching and learning in the selected context.

Positionality
It was important that positionality of the researcher be addressed at the offset of this
study, prior to collecting the data for this study. “Postnatal represents a space in which
objectivism and subjectivism meet.” (Bourke, 2014, p. 3). Objectivity should always be among
the goals of any researcher, which was the case for me as this study's sole researcher. I was fully
aware, and I have accepted that I can never separate myself from the subjectivism that I brought
to this study. Therefore, it was essential that I illustrated where I stood in relations to the
participants in my study and to this study, which was one-to-one technology.
For this research study, I have positioned myself as an insider because of my professional
connections with the study's participants as colleagues and my current position as a classroom
teacher in the selected study's context and setting. I was working as a classroom teacher in the
setting when the study's data was collected, analyzed, and interpreted, which has defined me as
insider researcher. The study's participants and I shared many similarities. We were all middle
school teachers working in the same environment and under the same conditions. At the school
setting, we were a team of educators working with similar purposes and working towards
common goals, which were increasing study literacy level, achieving professional growth, and
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equipping students with 21st century skills needed to be ready for college and career. We shared
many years of teaching experiences, including experiences teaching together in a one-to-one
learning environment. I also shared many of their views, beliefs, and assumptions about
teaching, learning, and student academic achievement. I am considered as what Banks (1998)
refers to as an indigenous insider. The indigenous insider is an individual who “endorses the
unique values, perspectives, behaviors, beliefs, and knowledge of his or her indigenous
community and culture and is perceived by people within the community as a legitimate
community member who can speak with authority about it” (Banks, 1998, p.8). Although I have
considered myself an indigenous insider, I was also aware of the many personal assumptions that
I brought to the research study that could affect its data collection, data analysis, and data
interpretation, thus affecting its findings. My first assumption was that I assumed the
participants could see me as an expert in the field being studied. Second, I assumed they could
also see me as one of them, which meant that I could identify with their successes and
shortcomings in teaching with one-to-one technology integration. Finally, I assumed they could
be hesitant to express their views and their perceptions freely, fearing that I could violate my
own ethical principles and consent by failing to protect their identities from their supervisors.
Each and all the assumptions mentioned above could have some impacts of the study's design,
data collection, data analysis, and data interpretations.
As a current classroom teacher with over fifteen years of experience and avid proponent
of technology infused instructions, I could benefit tremendously from the outcomes of this study.
Personally, I strongly believed that technology, when implemented effectively, could have
positive impacts on learners’ 21st learning skills, especially learner's communication and
collaboration skills. Therefore, this study could have implications for me as both an educator and
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a researcher. Even though this belief may have hindered my ability to remain objective when
conducting this study, it was important that I brought my personal beliefs and views into the
study. As Banks (1998) explained, “Social science and educational researchers should strive for
objectivity but acknowledge how the subjective and objective components of knowledge are
interconnected and interactive. Acknowledging the subjective components of knowledge does
not mean that we abandon the quest for objectivity.” (P. 6).
Access and power were another two concepts that could identify my position in this
study. Foremost, I had direct and internal access daily to the participants in this study. They
were people I worked with and have built excellent working and professional relationships with
them over the years. As a result, they granted me unlimited access of their worldviews as
educators, which have enabled to facilitate excellent discussions and rapport during the
interviews and focus groups discussions. In addition, I had access to the setting and study since
I worked there as a classroom teacher, which has made very much easier for me to access the
participants of this study. That internal level access that I benefited from at the time the study
was conducted has undoubtedly influenced the study.
Regarding power, from the onset I knew I had a tremendous amount of power that could
have significant impacts both positively and negatively on this study. I was the sole person
responsible for selecting the setting, for selecting the study's participants, and for safeguarding
the study's important documents, such as IRB approval, consent forms, data instruments, and
data collected. I was the sole person responsible for collecting all the data, analyzing them,
interpreting them, and reporting the study's findings. This awareness of my position of power
has helped me understand that this study was not only to satisfy my curiosity and the
understanding of the links between one-to-technology and 21st century teaching and learning, but
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this study was also to contribute to the growing literature of one-to-one technology and its
impacts on learners’ 21st century skills. I understood that the findings of this study could have a
much greater purpose in informing and influencing educational leaders on one-to-one technology
initiatives in schools.
Participants
The participants in this survey were all the middle school teachers currently teaching at
the selected setting. All the participants had experiences teaching in one-to-one technology
environments. In fact, the majority of the participants taught at the study context prior to the
adaptation of the one-to-one technology initiative. For both the interviews and focus groups, I
selected participants who took the survey to ensure that the qualitative data was reliable to
explain the findings of the survey data. Furthermore, I intentionally selected interviews and
focus groups participants who have been taught at the setting since the adaptation of the one-toone technology initiatives to ensure that discussions were based on their actual experiences with
the one-to-one technology initiative at the setting. Finally, I selected teachers who are teaching
the core content areas, such as Math, Reading, ELA, Social Studies, and Science teachers. The
purpose of selecting participants from various grade levels and content areas was to obtain data
that could reflect the views and perceptions of one-to-one technology impacts on learners’
communication and collaboration skills across all grade levels and content areas. The
participants were divided into groups representing various grade levels and content areas. The
ultimate goal of the interviews and the focus groups was to obtain data that were valid and
reliable to explain the findings of the survey data.
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Table 1
Study Participants’ Demographic Table
Participants

Gender

Subject
Teaching

Years of
Teaching

Math

Grade
Level
Teaching
Grade 6

Qualitative
Data Type

4 years

Years of
Teaching
in 1:1
3

Participant A

Female

Participant B

Female

Interrelated

Grade 8

1 year

1

Interview

Participant C

Female

ELA

Grade 6

4 years

3

Interview

Participant D

Female

Reading

Grade 8

26 years

3

Interview

Participant E

Female

ELA

Grade 8

18 years

2

Interview

Participant F

Female

Science

Grade 8

13 years

3

Interview

Participant G

Female

Science

Grade 8

4 years

3

Interview

Participant H

Female

ELA

Grade 7

6 years

3

Interview

Participant I

Female

Spanish

5 years

3

Focus Group 1

Participant J

Female

Math

Grades 6,
7, 8
Grade 6

7 years

3

Focus Group 1

Participant K

Male

Grade 7

27 years

3

Focus Group 1

Participant L

Female

Social
Studies
ELA

Grade 8

19 years

3

Focus Group 1

Participant M

Female

Science

Grade 6

20 years

3

Focus Group 2

Participant N

Female

Reading

Grade 6

9 years

3

Focus Group 2

Participant O

Female

Science

Grade 7

28 years

3

Focus Group 2

Participant P

Female

Social
Studies

Grade 8

5 years

3

Focus Group 2

Interview

The above study participants’ demographic table provided a background overview of the
participants that took part in the interviews and focus groups discussions. All the above
participants have had experiences teaching in one-to-one technology environments. In fact, all
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the above participants have taught at the study setting prior to the adoption of the one-to-one
technology initiative three years prior to this study. Therefore, they were highly qualified to
express their perceived changes in learners’ communication and collaboration skills before and
after the adoption of the one-to-one technology initiative. All the participants have been
provided with school-based and district-based technology professional developments for
effective technology-infused teaching and learning. It was obvious during our interviews and
focus discussions that the participants shared varying degrees of technology pedagogical
knowledge. However, on positive note, it was evident that all the participants have taken many
steps in integrating in their instructional practices. All teachers have been provided with
technology profession development and professional development on 21st century skills. In
addition, the district made available to an instructional technology specialist for tailor-made
technology professional development to teachers and students. Nevertheless, technology
professional development remained one of the needs and barriers to one-to-one technology
expressed that emerged from the qualitative data.
Conjectures or exploratory questions
Teachers’ ability to design 21st century learning environments that foster collaboration
and communications and learners’ abilities to apply those skills were the conjectures that have
guided this inquiry. Limited and lack of technology professional development were identified
as major obstacles to effectively leverage of technology in the learning environment (Davidson,
Richardson, and Jones, 2014; Margolin, Pan, and Yang, 2019). It was also important to note that
teacher’s limited or varying knowledge and skills in technology integration practices were also
examples of digital divide or digital inequity in the learning environments since it is often
resulted in varying levels of technology usage levels between students in what Attwell (2001)
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referred to as the usable divide. “We have made significant progress in lessening the gap in
terms of infrastructure, but helping teachers make productive uses of technology by more
creatively using the hardware, software and Internet resources available to them is now urgently
needed.” (Green, 2000).

Research Procedures
This mixed-methods case study combined quantitative and qualitative research
methodologies in an explanatory sequential design to design the study, to collect the data, to
analyze the data, to interpret the data, and to report the findings in that exact sequence. For that
reason, the quantitative data was collected first using Likert scale surveys. It was followed by
the collection of the qualitative data using interviews and focus groups. Prior to collecting any
data for this study, Intstitutional Review Board (IRB) approval (see Appendix A), participants'
consent (see Appendix C and D), and local school consent were obtained (see Appendix B).
Both data were analyzed, and the qualitative data results were used to explain the quantitative
data, hence the explanatory sequential design process. During the analysis process of the
quantitative data, several statistical analyzes, such as reliability test, normality test, descriptive
analysis, and correlations coefficients, were used. Thematic coding was used to analyze the
qualitative data. The qualitative data were decoded and analyzed to identify repeated patterns
that emerged from the data. Interpretations of the data were used to explain the findings of the
quantitative data. Conclusions and recommendations were reported based on interpreting both
data set and the qualitative explanation of the quantitative data.
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Data Collections
As mentioned in prior sections, mixed-methods data collection techniques were used for
collecting the data for this study, which meant that quantitative and qualitative data collection
methodologies were applied. Other researchers have used mixed-methods research to explore
and to examine technology integration in schools, including one-to-one technology initiatives
(Rosen & Beck-Hill, 2012). Data collection and analysis for this study were estimated to last
one academic semester, which was eighteen weeks. Permission from the Institutional Review
Board (IRB) were successfully obtained prior to engaging the eligible participants identified for
this study. Local school permissions to have access to both the setting and the participants were
obtained next. Each participant was provided with a consent form that specified all important
aspects and conditions of this study. All participants consented to the conditions of this study.
Once all the permissions were successfully secured, the data collection process began soon after.
The surveys were sent to the eligible participants, selected participants were interviewed, and
focus groups discussions took place.
Participants’ interviews and focus groups were the two types of data collection strategies
and instruments used to collect the qualitative data. “One tenet of qualitative research is that it
centers on giving meaning to social experience and explains different phenomena that exist”
(Tenzin & Lincoln, 2000; Fisher, 2006). As for the quantitative data, a Likert scale survey was
administered to all the teachers currently teaching in the setting. One important consideration
when using mixed-methods research study has always been that the researcher must have a clear
sequential design that explains the methods by which the quantitative data and the qualitative
data are to be combined.

In an explanatory sequential design, the qualitative data collected is

used to explain the quantitative data at the point of integration of the two data collection
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methods. The collection of the quantitative data took part first, and then followed with the
collection of the qualitative data. Finally, the qualitative data were used to explain the
quantitative data.
Data Collection Instruments
A likert scale survey, interviews, and focus groups were the three data collection
instruments used to collect the data that answered the research questions. A likert scale survey
was used for the collecting of the quantitative data, while interviews and focus groups were used
to collect the qualitative data.
Instrument 1: Likert scale survey
The purpose of the survey was to collect data from the sample population in order to get
insights into their perceptions on one-to-one laptop implementation's impacts on learners’
collaboration and communication skills. All the teachers currently working at the school were
asked to take the survey. Each participant was asked to respond to a twenty-four question survey
(see Appendix F). The survey comprised closed-ended questions with specific response choices.
The survey questions were guided by Microsoft 21st Century learning Design Collaboration and
Communication rubrics that have provided guidelines to teach and to assess learners'
communication and collaboration skills. These rubrics could help classroom teachers gather indepth insights into the level of collaboration and communication skills being facilitated in their
classrooms because of their daily. The surveys were administered via Google Forms, an onlinebased survey creation and administration application that afforded participants easier and faster
access to the surveys and the researcher easier and faster access to the surveys' results for data
analysis. Likert surveys have provided excellent ways to collect quantitative data in research
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studies. They offer reliable and valid results where responses can be graphically represented.
One of the most important advantages of a survey is its economy of design and its rapid
turnaround (Creswell, 1994).
Instrument 2: Interviews
The goal of the interviews was to collect qualitative data that could explain the
participants’ responses to the survey questions about their perceived changes in learners’
communication and collaboration skills before and after the implementation of the one-to-one
technology initiative. Participants' interviews have been excellent tools to gather data about the
participants’ perceptions and beliefs in a qualitative or mixed-methods research study. Eight
participants were selected to take part in this study. The eight participants selected were those
that responded to the survey in order to sure that the data was valid and reliable to explain the
findings of the quantitative data. In addition, I intentionally selected participants from various
grade levels, content areas, and years of teaching experiences to ensure the interviewees
represented the entire survey participants. Each participant in this study was interviewed using
the study's interview protocol (see Appendix G), which included open-ended type questions in
order to obtain in-depth understanding of their perceptions of the impacts of one-to-one on
learners' communication and collaboration skills. Specific and ethical interview protocols were
adopted for all participants during the study. At the beginning of each interview, five minutes
were allocated to each participant for relaxed conversation that built excellent rapports between
the researcher and the participant. This approach ensured that all study’s participants knew their
participation in the interviews also served as proof of their consent to take part in the study.
Eight teachers were selected to take part in the interviews, and each interview lasted
approximately thirty minutes. The eight participants that were selected for these interviews were
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mainly general education teaching English, Math, Science, and Social Studies teachers. Semistructured style interviews were used with predetermined questions as provided on the interviews
protocol, even though the sequence of questions was altered to make room to gather more
information. According to Creswell, the researcher should “expect the research questions to
evolve and change during the study in a manner consistent with the assumptions of an emerging
design” (Creswell 2014, p. 141). During the interviews, participants were free to answer the
questions the best way they saw fit. The interviews were conducted via Zoom online video
chat/conference application. Interview questions were planned as stated in the interview
protocols, and they were designed to gain participants’ perceptions with one-to-one technology,
particularly about its impacts on learners’ communication and collaboration skills. All
interviews were recorded directly by Zoom and were automatically transcribed by the Zoom
application for data analysis and interpretation.
Instrument 3: Focus groups
The third qualitative data collection method that was used in this study was focus groups.
In this method, participants discussed a topic that is determined by the moderator, and reliance is
given to the interaction within the group (Cohen et al., 2018). The goal of these focus groups
was to foster discussions among a group of four teachers that could be used to explain their
responses to the surveys about their perceived changes in learners’ communication and
collaboration skills before and after the adaptation of the one-to-one initiative. Using a third data
collection instrument, such as focus groups, helped not only to understand the findings from the
surveys data, but all helped create data triangulation, which helped reinforce the validity and
trustworthiness of the study's findings. In our two focus groups discussions (see Appendix H),
participants interacted with each other as they reflected on their perceptions of one-to-one
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technology's impacts on learners' communication and collaboration skills. Focus group differs
from a straightforward interview, which relies heavily on the researcher’s agenda and provides
more data than individual interviews (Morgan, 1996). Similar to the interviews, the focus group
discussions took place via Zoom video chat, and the data were transcribed and were coded using
thematic coding. Each focus group discussion lasted approximately thirty-five minutes. The
findings from the focus groups data were analyzed, and the findings were used alongside the
interviews data to explain the findings of the quantitative data. In this study, the primary goal
was to determine middle school teachers’ perspective on one-to-one technology when adopted to
increase learners' communication and collaboration skills. For this study, two focus groups with
only four teachers in each were created to afford adequate speaking time to the participants for
more in-debt discussions.

The participants selected for the two focus groups were those that did

not take part in the interviews.
Data Analysis
The purpose of the data analysis was to identify patterns and recurring themes that could
help get an in-depth understanding of middle school teachers’ perceptions of a one-to-one
technology initiative when implemented to foster learners’ communication and collaboration
skills. This study began with the analysis of the quantitative data. Qualitative data analysis was
followed, and the findings were used to explain the findings of the quantitative data. Finally, the
findings of the quantitative data and the findings qualitative data were integrated to answer the
research questions, to make recommendations, to list implications, and to identify limitations.
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Quantitative data analysis and interpretation
The participants in this survey were middle school teachers working in a school where a
one-to-one computer initiative has been implemented to support the teaching and learning of 21st
century skills. For quantitative data analysis, the participants were categorized based on grade
levels but not based on content areas they were teaching or the gender of the participants. The
raw data was imported in SPSS. The first step was to conduct a reliability test on the data to
determine internal consistency of the data. A normality test was then used to determine whether
the data could be used for further analysis. Once the data were determined to be reliable enough
for further statistical analyses that could answer the research questions. The next step was to
conduct a descriptive analysis of the data to determine the means, standard deviations, and range
of score for each Likert item (Creswell, 2014). I then used the SPSS statistical software to
conduct all descriptive statistics calculations for normal distributions, standard deviations,
modality, skewness, and kurtosis. I then generated the visual representation of each concept. To
provide meaning of the results, a complete description of the results was reported and an
explanation of the results of statistical significance test, confidence intervals, and effect size were
provided. The data analysis continued with the use of Pearson Correlation Coefficients to
determine potential relationships between certain variables such as participants' responses and
their grade levels taught, content areas, years of teaching experiences, and the number of years
teaching in a one-to-one technology environment.
Qualitative data analysis
Both the interviews and the focus group’s discussions were recorded and transcribed
verbatim automatically via Zoom video chat application features. Then I reviewed the
transcripts multiple times, not only to familiarize myself with the data, but also to ensure those
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participants’ perceptions and beliefs on the impacts of one-to-one laptop computer
implementation on learners’ collaboration and communication skills were accurately recorded.
Thematic coding was used to analyze the interviews and focus group transcripts in order to
identify emerging patterns and themes emerged from the data that could be linked to the
participants' perceptions one-to-one laptop on learners' communication and collaboration skills.
Based on the participants' own words, “patterns, categories, and themes from the bottom up by
organizing the data into increasingly more abstract units of information” (Creswell 2014, p. 186).
I then followed with identifying and underlying meaning across the codes, categories, and
themes. I highlighted common themes, ideas, and categories between the data collected during
the interviews and focus groups discussions to gain in-depth insights that could answer the
research questions and to explain the quantitative data collected via the surveys.
This study analyzed teachers’ perceptions with a one-to-one laptop initiative being used
to foster 21st century skills. Careful analysis of the focus group interactions and discussions were
vital to the study's findings. Therefore, the group interactions were categorized to determine
how the group interaction affects individuals’ and groups’ beliefs and views. Using coding
strategies, common themes around the participants’ attitudes, feelings, sentiments, attitudes, and
beliefs were emerged and used to report the findings of the study. Thematic coding was used to
analyze the study's focus groups data. Emotion coding underlined the participants’ attitudes,
feelings, and sentiments. Value coding underlined participants’ values and beliefs. The study’s
findings will include background information on participants, the coding strategies used, and the
themes that emerged from the coding. I then followed with the meanings of the themes,
supported by data collected during the study.
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Point of integration of quantitative and qualitative data
The point of integration of the two data methods occurred at the results phase of the
study. Connecting the data was the preferred approach for integrating the quantitative and
qualitative data collected, and it occurred at the results phase of this research study at the point of
interpretation. The purpose of using mixed-methods design in this study was to take advantages
of the strength that derived from using both methodological traditions in order to reduce the
weakness of either. Mixing the two collections must be done in a selected design fashion that
enables us to maximize the strengths of both methods. Therefore, for this mixed methods case
study, the explanatory design was chosen, meaning the qualitative data to explain the results of
the quantitative data, in this case the survey data (Creswell, 2014). The point of integration of all
the data sets occurred at the results phase, at which point the findings from the interviews and the
two focus groups were used to explain the quantitative data set. This convergence of the data
sets has resulted in data triangulation, a process that renders the findings of this study more valid
(Creswell, 2014; Şahin & Öztürk, 2019).
Qualitative Sample analysis
The qualitative data analysis strategies adopted for this mixed-methods study is visually
represented by Figure 4 and Figure 5 below. The two figures below were screenshot of Google
Docs application used to conduct the thematic analysis of the interviews and focus groups data.
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Figure 5
Qualitative Sample Analysis Image 1
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Figure 6
Qualitative Sample Analysis image 2

First, all interviews and focus groups transcripts were imported into Google Docs. Once
all the interview transcripts were in Goggle Docs, the analysis process began. A systematic
strategy was used to code the interview and focus groups' transcripts. As visually represented in
Figures 4 and 5 above, meaningful chunks of text from the transcripts were highlighted in yellow
and red font colors. Texts were assigned highlighted colors during the open coding. Comments
were used for thematic coding of each highlighted text. The benefits of using Google Docs for
coding the interviews data were the abilities to use the “find” feature of Google Docs to locate
easily specific codes and add comments that represented participants’ own statements for
quotations that support each synthesized theme. This process was adopted identically for all the
eight interview transcripts and the two focus group transcripts. The next step was to create a

Running head: Teacher Perceptions of One-to-One

82

table for each interview and focus group that listed all the categories identified in that specific
interview or focus group transcript with color-coding as represented in Table 1 below.
Table 2
Sample Interview Categories
Veteran teacher

Experiences
with 1:1
Technology

Prefer 1:1
technology

Correctly defined
one-to-one
technology

Limited/lack of
internet
connectivity

Familiar with
term 21st century
skills

Required to
teach 21st
century skills

Digitizing content

Abilities to
differentiated
learning

1:1 and
Individualized
learning

Individualized
learning
activities

Lack/limited
internet
connectivity at
home

Limited internet
connectivity

Abilities to select
tech tools for
teaching

Works are
interdependent
when working in
groups or pairs.

The next step in the qualitative data analysis process was to merge all the categories
identified in all the interviews and focus groups data into themes with color-coding as visually
presented in the table below. The below table 2 was created for each interview and each focus
group transcript. This process then enabled the researcher to find common themes among all the
interviews and between the two focus groups.
Table 3
Sample Interview Themes
Participants
Participant A
Veteran
teacher

Covid-19
one-to-one
enables
learning to
continue during
Covid-19

Impacts of 1:1
•
•
•

1:1 and better
organization of
learning materials
Content sharing
Digitizing content

Collaboration skills
•

Foster
collaboration
among students
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Participant B
Rookie
teacher

one-to-one enables
learning to
continue during
Covid-19

•
•
•
•

More engaging
learning activities
Fun learning activities
Access to online tools
and applications
Access to one-to-one
Technology increases
learning possibilities

83
•

Learners
required to work
in pairs or group

•

Learners are
required to
provide
supporting
evidence
Learners don’t
have options to
select tech tools

•

As represented by Figures 4 and 5 above and Tables 2 and 3 above the data analysis
strategies adopted for this study have been adopted and recommended by other qualitative
researchers for ensuring trustworthiness of qualitative research findings and reporting (Nowell,
Norris, White, & Moules, 2017; Creswell, 2014). It was essential to adopt commonly and widely
used qualitative research data analysis procedures to ensure that the study’s findings were valid
and reliable. This study’s qualitative data analysis was conducted in a precise and consistent
manner, beginning with the recording of the data, familiarizing with the data, coding the data,
thematic analysis of the data, and reporting the data.
Human Participants and Ethics Precautions
There are several conscious and purposeful decisions that were taken in order to ensure
that proper ethical considerations were in place before, during, and this research study took
place. These strategies were adopted to protect not only the identity of the participants but also
to ensure confidentiality by not disclosing, under any circumstances, any information that could
compromise the identity of the setting or participants of this research study. It was an
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intentional decision to use of acronyms for the setting and the use of number assignments and
pseudonyms for the participants in order to conceal the identity of the participants and the setting
of this study. Required permission was secured from the Institutional Review Board (IRB)
before engaging any of the study's eligible participants. Necessary protocols were followed to
secure permissions from school system authorities in order to gain access to the setting and to the
participants. The goal was to render it impossible for anyone to match any of the data collected
to the actual setting where the study was conducted and to any of the study’s participants.
All participants were provided with a consent forms (see Appendix C and D), which
specified all important aspects and conditions of this study. All of those that took part in this
study have signed the consent form and agreed to take part in this study on their free will. All
participants were informed of the purpose of the study, the research methodologies being used,
and some implications that could derive from the outcomes of the study. At no time were any of
the study's participants coerced or deceived into taking part in this research or to do anything
against his or her will that could compromise their profession or themselves personally. It was
important that each participant made informed decisions to take part in this study, and that was
the case. It was also ensured by the researcher that this research study would not yield any
financial damage, psychological stress, and physical harm to any of the study's participants. The
data collected in this research study was protected at every stage of the research study by being
stored on a password protected hard drive that could only be accessed by the researcher.

The

participants in this study were informed that they can exercise their rights to withdraw from this
study at any point during the research process, and they would not be forced nor pressured to
reconsider. By following the above strategies and steps, the study offered the highest level of
protections for human participants and the school setting of this study (Creswell, 2014).
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Summary
This mixed method case study examined middle school teachers’ perceptions of one-toone laptop computer implementation when used to foster the teaching and learning of 21st
century skills, especially communication and collaboration skills. The findings in this study
could contribute not only to an in-depth understanding of the impacts one-to-one technology on
learners' 21st century skills based on middle school teachers' perceptions, but it could also
provide important implications for global educational leaders embarking or planning to into a
one-to-one technology initiative in their particular context. District administrators and school
leaders could benefit tremendously from having access to a case study that reported findings and
recommendations on one-to-one technology initiatives’ impacts on teaching and learning,
especially the teaching and learning of 21st century skills prior to allocating critical and extensive
resources to these initiatives. This study could accomplish just that. The purpose of this study
was not to encourage or to coarse schools and district leaders to embark into one-to-one
technology initiatives in their settings; rather, this study was to provide educational stakeholders
with research-based findings from which they can make informed decisions about one-to-one
technology initiatives in their learning environments. The research design and methodologies
adopted for this research study could play a vital role in ensuring that the findings were reliable
and trustworthy, there could support future decisions and future research on one-to-one
technology and its impacts on the teaching and learning 21st century skills, especially
communication and collaboration skills.
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Chapter 4: Results or Findings
Survey Results—broad analysis
A broad analysis of the survey results was conducted using the SPSS Statistical Software,
not only to ensure the study’s validity and reliability but also to get numerical values that could
determine teachers’ perceptions of one-to-one laptop initiative's impacts on learners'
communication and collaboration skills. Prior to conducting the statistical analysis of the survey
data, several important steps were taken to ensure the raw data would be ready for further
statistical analysis that could answer the quantitative research question. There were thirty-three
survey respondents (N=33) used for statistical analysis.

The respondents were asked to choose

responses on a 5-point Likert scale style questions in which they expressed their levels of
agreement with a statement ranging from high (5) to low (0) with neutral in the middle (see
Table 9). The purpose of the survey questions was to determine the participants’ perceptions of
one-to-one technology impacts on learners’ communication and collaboration skills.
The first part of the survey comprised a set of participant’s background questions, such as
gender, teaching experiences, subject and grade level teaching, years of teaching at the setting,
and years of teaching in one-to-one technology. The participants’ background questions were
essential for conducting bivariate analysis like Pearson’s Correlation Coefficients analysis that
could help to a deeper understand of how strong of a relationship exited between participants’
responses and these variables in order to provide more in-depth explanation of the study’s
results. The second part of the survey comprised twenty-four Likert scale type questions.
Twelve Likert scale questions were aligned with to one-to-one technology's impacts on learners'
collaboration skills. The other twelve Likert scale questions were aligned with one-to-one's
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impact on learners' communication skills. The raw survey data were imported from Microsoft
Excel into SPSS Statistical Software where they underwent various statistical analysis necessary
to answer the quantitative research question. First, the dataset was transformed, and three new
variables were created. The first variable created was Tran_Comm, which housed all the twelve
communication skills questions. A mean score of 3.8 was obtained for the Tran_Comm variable
based on the total number of thirty-three participants (N=33). The second variable created was
entitled Tran_Coll, which housed the entire twelve collaboration questions. A mean score of 3.5
was obtained based on thirty-three participants (N=33). The third new variable created was
entitled Tran_Coll_Comm, and this new variable contained both communication and
collaboration skills questions. A mean score of 3.7 was obtained based on thirty-three
participants (N=33). Once the survey data were transformed, further analysis such as reliability
test, normality test, descriptive analysis, and correlations analysis were conducted and interpreted
to answer the study’s quantitative research question.
Reliability test—Coefficient alpha (Cronbach’s Alpha)
To determine the reliability of the data, a Coefficient Alpha (Cronbach’s Alpha) test was
conducted to assess internal consistency of the survey data collected. The result of the test is
represented in Table 4 below. "Reliability is concerned with the ability of an instrument to
measure consistently. It should be noted that the reliability of an instrument is closely associated
with its validity. An instrument cannot be valid unless it is reliable." (Tavakol, 2011, p.1).
Cronbach's Alpha has been the most widely used test to determine instrument reliability.
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Table 4
Reliability test
Reliability Statistics
Cronbach’s
Alpha Based
on
Cronbach’s Standardized
Alpha
Items
N of Items
.975
.975
24
Note. > .70 is acceptable. Higher numbers (e.g., .80, .90) are better.
When determining the reliability of the data, it was essential to the reliability test on all
twenty-four survey questions. Cronbach’s Alpha needed to be greater than 0.70 for the data set
to be deemed reliable. Any number greater than 0.70 would mean that the data was highly
reliable and could be used for further statistical analysis to answer the quantitative question.
Based on the above table, alpha equaled to.98 (ɑ =.975). Therefore, it was determined that the
study’s survey data responses were reliable and could be used for further statistical analysis.

Normality test
The second statistical analysis generated on the data set was the Shapiro-Wilk Test of
Normality, histogram, and Q-Q plot. The primary purpose of these distribution tests was to
determine data normality, skewness, and kurtosis. These tests were essential to determine
whether the survey data were normally distributed prior to conducting further statistical analysis
to answer the study’s quantitative question.
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Table 5
Normality Test

Tests of Normality
Kolmogorov-Smirnova
Shapiro-Wilk
Statistic
Df
Sig.
Statistic
Df
Sig.
*
TransCollComm
.096
33
.200
.945
33
.092
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
The above Table 5 displayed the results from two popular tests of normality, the
Kolmogorov-Smirnov and the Shapiro-Wilk. Of the two tests of normality, the Shapiro-Wilk
has been more recommended for being a more appropriate test of normality, especially for
research studies conducted with fewer than fifty participants or samples (< 50). Since the
sample size for this mixed-methods case study was 33, the Shapiro-Wilk was the ideal test of
normality.

There was one variable that was tested for normality. It was the Trans-Coll-Comm

variable, which included all the twenty-four Likert scale questions that combined both the
communication and collaboration skills questions. Based on the Shapiro-Wilk statistic shown in
the above Table 5, the variable TransCollComm was normally distributed, as shown by the
statistical significance value of .092.

Using the Shapiro-Wilk test, the P-Value was reported at

0.092. It was higher than 0.05, which was not significant. Therefore, it could be concluded that
the survey data were normally distributed.
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Histogram
Table 6
Communication and Collaboration Histogram

Another method for determining data normality was the use of the histogram, as shown in
Table 3 above. The above table displayed the histogram for the TransCollComm variable, which
housed the twelve communication skills questions and the twelve collaboration skills questions.
The above histogram was generated to determine frequency of distribution of all the twenty-four
survey questions. Confirming the Shapiro-Wilk results, the bell-shaped curve shown in the
histogram indicated that the data was normally distributed. Table 6 above displayed a
Mesokurtic bell curve pattern indicating the data set for collaboration and communication skills
questions was similar to normal distribution.
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Table 7
Q-Q Plot Communication and Collaboration Skills

Table 7 above displayed a normal Q-Q plot for TransCollComm variable. “In statistics,
Q-Q (quantile-quantile) plots play a role to graphically analyze and compare two probability
distributions by plotting their quantiles against each other. If the two distributions which we are
comparing are exactly equal, then the points on the Q-Q plot will lie on a straight-line y = x.”
(Varshney, 2020). The above Q-Q plot was the third way used to determine whether the survey
data was normally distributed. Based on the Q-Q plot, the data was normally distributed since
most of the dots fell on the line. All three normality tests proved that the survey data was

Running head: Teacher Perceptions of One-to-One

92

normally distributed and could be used for further statistical analysis to answer the study’s
quantitative research questions.
Table 8
Descriptive Analysis

Descriptive Analysis

TransCollComm Mean
95% Confidence
Interval for Mean

Lower
Bound
Upper
Bound

5% Trimmed Mean
Median
Variance
Std. Deviation
Minimum
Maximum
Range
Interquartile Range
Skewness
Kurtosis
a. A mean score of 3.41-4.20 Agree
b. A mean score of 4.21-5.00 Strongly Agree

Statistic
3.6553
3.3584

Std.
Error
.14575

3.9522
3.6944
3.7500
.701
.83725
1.00
5.00
4.00
1.15
-.804
1.660

.409
.798

Skewness
“In simple words, skewness is the measure of how much the probability distribution of a
random variable deviates from the normal distribution” (Sharma, 2020). Prior to conducting
further statistical analysis on the survey data, it was essential to determine skewness of the
communication and collaboration skills questions. Based on Table 8 above, the skewness value
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was -.804. It was between -1 and–0.5, therefore it could be concluded that the distribution of the
collaboration and collaboration skills responses was moderately skewed. However, the skewness
value was very close to zero, which was very close to normal distribution. The same observation
was made when comparing the median score to the mean score. As presented in the above table,
the mean was 3.66, while the median was 3.75. The median was slightly higher than the mean.
Therefore, the data was slightly negatively skewed since the median score was higher than the
mean score for both communication and collaboration skills questions. With a difference of just
0.09, the data was considered normally distributed.

Kurtosis
“Kurtosis is a statistical measure used to describe the degree to which scores cluster in
the tails or the peak of a frequency distribution. The peak is the tallest part of the distribution,
and the tails are the ends of the distribution” (McLeod, 2019). Based on Table 8 above, Kurtosis
was measured at 1.67, which is considered acceptable for normal distribution. Table 6 above
also displayed a mesokurtic bell curve, which meant the data set for collaboration and
communication skills questions was similar to normal distribution.

Descriptive analysis
Several descriptive analyses were conducted on the collaboration and communications
skills survey questions to determine mean, median, and standard deviations. There were twentyfour survey items that were directly designed to answer specifically the study’s quantitative
question. These twenty-four survey items were divided into two separate variables. One
variable had the twelve communications skills, and the other variable contained twelve
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communication skills related questions. From that, three separate variables were created in
SPSS—Trans_Coll, Trans_Comm, TransCollComm. Trans_Coll represented all the twelve
collaboration skills related questions, Trans-Comm represented all the twelve communication
skills related questions, and TransCollComm represented both sets of communication and
collaboration skills questions for a cumulative number of twenty-four questions. Descriptive
analyses were conducted on all the three variables, and the results were represented in Table 8
above. Coll_Average, which represented all the collaboration skills questions, recorded a mean
score of 3.5, while the Comm_Average, which represented all the communication skills
questions, recorded a mean score of 3.8. It was also essential to determine the mean score for the
entire 12 communication skills question (Trans_Comm) and the mean score for all the 12
collaboration (Trans_Coll) skills question, as represented in Table 10.
Table 9:
5 Points Likert Scale Survey Analysis and Interpretation Table
Level

Sca
le
1

Interval
Length
.80

Lower Limit

Upper Limit

Interval

1

1.80

(1-1.80)

Disagree

2

.80

1.80

2.60

(1.80-2.60)

Neither agree nor
disagree

3

.80

2.61

3.40

(2.603.40)

Agree

4

.80

3.41

4.20

(3.40-4.20)

Strongly agree

5

.80

4.21

5.00

(4.20-5.00)

Strongly Disagree

The five points Likert Scale Survey analysis and interpretation table above, Table 9, was
used when analyzing the results of the various descriptive statistics results conducted on the data
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set. The purpose of Table 9 above was to help with the numerical interpretation of the statistical
results represented in Table 10 below.

Table 10
Descriptive Analysis for Collaboration and Communication Skills Questions

Descriptive Statistics
Minimu Maximu
N
m
m
33
1.00
5.00
33
1.00
5.00
33
1.00
5.00

Trans_Coll
Trans_Comm
TransCollCom
m
Valid N
33
(listwise)
c. A mean score of 3.41-4.20 Agree
d. A mean score of 4.21-5.00 Strongly Agree

Mean
3.4823
3.8283
3.6553

Std.
Deviation
.90517
.83149
.83725

The above Table 10 displayed the results of the descriptive analysis for the three
variables created in SPSS. The first variable created in SPSS was Trans_Coll, which represented
all twelve collaboration skills. The second variable created was Trans_Comm, which housed all
the twelve communication skills questions. Finally, the third variable was combined
communication and collaboration skills questions (TransCollComm).

The survey comprised

twenty-four Likert scale survey questions ranging from a scale of 1 to 5, with twelve items for
communication skills questions and twelve items for collaboration skills questions. The total
number of participants responded to the survey questions was 33, as represented by N=33. The
collaboration skills questions (Trans_Coll) mean score was 3.5, while the communication skills
questions (Trans_Comm) are 3.8. The combined communication and collaborations skills
questions (TransCollComm) mean score was 3.7. According to the 5-point scale interpretation
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table, the mean scores from the participants’ responses for all three variables felt between 3.41
and 4.20, which indicated that the participants agreed with the statements made by the survey
items (see Table 9).
Survey Results---Communication Skills Questions Analysis
Table 11 below displayed the mean score and standard deviation for each of the twelve
communication skills questions. It was essential to conduct a descriptive analysis on each
communication skill question to further dig into the participant’s perceptions of the one-to-one
technology initiative’s impacts on learners’ communication skills and to answer the study’s
quantitative research question.

Table 11
Communication Skills Questions Descriptive Statistics
Descriptive Statistics
Minimu Maximu
N
m
m
COMMQ1
33
1
5
COMMQ2
33
1
5
COMMQ3
33
1
5
COMMQ4
33
1
5
COMMQ5
33
1
5
COMMQ6
33
1
5
COMMQ7
33
1
5
COMMQ8
33
1
5
COMMQ9
33
1
5
COMMQ10
33
1
5
COMMQ11
33
1
5
COMMQ12
33
1
5
Valid N (listwise)
33
a. A mean score of 3.41-4.20 Agree
b. A mean score of 4.21-5.00 Strongly Agree

Mean
3.64
3.67
4.27
3.91
3.58
3.88
3.88
3.76
4.00
3.91
3.55
3.91

Std.
Deviation
1.055
1.051
.876
.980
1.119
.992
.992
.969
.968
.914
1.148
.980
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The above Table 11 showed the mean score and standard deviation for each of the twelve
communication skill questions. It was essential to run descriptive statistics for each of the
communication skills questions to understand more in depth the mean score of 3.8 obtained on
all the twelve communication questions, as shown in Table 10 above, descriptive statistics table.
As shown in Table 11, each question was answered by thirty-three participants (N=33). All the
twelve communication questions received a mean score of 3.5 and above, which meant on the
average participants perceived that one-to-one technology initiative improved learners’
communication skills. Standard deviation indicates the measure of the spread of scores within a
dataset. Each of the twelve communication skills questions showed a standard deviation of less
than 2.0, and eight of the twelve items have a standard deviation of less than 1.0, which indicated
that all the participants' responses were very close to mean scores. Question three (CommQ3)
received the highest mean score of 4.3, which indicated the participant strongly agreed with the
survey statement based on the 5-points scale survey analysis and interpretation table (see Table
9).
Survey Results---Collaboration Skills Questions Analysis
Table 12 below displayed the mean score and standard deviation for each of the twelve
survey’s collaboration skills questions. Each mean score was a representation of the average
score for all thirty-three respondents (N=33). It was essential to conduct a descriptive analysis
on each collaboration skill question to dig further into all the participants' perceptions of the oneto-one technology initiative’s impacts on learners’ collaboration skills to answer the study’s
quantitative research question.
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Table 12
Collaboration Skills Questions Decriptive Statistics
Descriptive Statistics
N

Minimum

COLLQ1
33
1
COLLQ2
33
1
COLLQ3
33
1
COLLQ4
33
1
COLLQ5
33
1
COLLQ6
33
1
COLLQ7
33
1
COLLQ8
33
1
COLLQ9
33
1
COLLQ10
33
1
COLLQ11
33
1
COLLQ12
33
1
Valid N (listwise)
33
a. A mean score of 3.41-4.20 Agree
b. A mean score of 4.21-5.00 Strongly Agree

Maximum

Mean

Std. Deviation

5
5
5
5
5
5
5
5
5
5
5
5

3.30
3.06
3.45
3.45
3.52
3.79
3.42
3.52
3.73
3.48
3.42
3.64

1.132
1.298
1.034
1.063
1.034
1.083
1.032
1.034
.977
1.149
1.226
1.025

As shown in Table 12 above, each question was answered by thirty-three participants
(N=33). All twelve collaboration questions received a mean score of 3.0 and above.
Collaboration questions 1 and 2 were the only two questions that received a mean score of
between 3.3 and 3.0, which represented a response of neither agree nor disagree based on the 5point Likert scale interpretation table. The other ten questions received a mean score of 3.4 and
above, which indicated on the average participants perceived that the one-to-one technology
initiative improved learners’ collaboration skills. In addition, the standard deviation indicated the
measure of the spread of scores within the dataset. Collaboration question number 2 (CollQ2)
had the lowest mean score of 3.06 and the highest standard deviation of 1.3, which indicated that
the participants varied the most in their responses to this question, which on average they neither
agreed nor disagreed with the statement. With a standard deviation of 1.3, the participants’
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responses were still considered close to the mean score. Collaboration question number 6
(CollQ6) and collaboration question (CollQ9) reported the highest mean scores.
Survey Results—Grade Level Analysis
Another crucial analysis conducted on the survey results was to determine whether a
strong relationship between participants’ responses and their grade level teaching. Using
Pearson’s correlation coefficients analysis, the grade level analysis measured how strong a
relationship existed between the teachers’ survey questions responses and the particular grade
level they were teaching at the time they responded to the survey. Table 13 below provided a
graphical representation of that relationship.
Table 13
Coefficient Correlation Analysis for Grade Level Teaching

Grade Level
Teaching

Grade Level
Teaching Trans_Coll Trans_Comm
1
.079
.188

Pearson
Correlation
Sig. (2-tailed)
N
33
Trans_Coll
Pearson
.079
Correlation
Sig. (2-tailed)
.662
N
33
Trans_Comm
Pearson
.188
Correlation
Sig. (2-tailed)
.296
N
33
**. Correlation is significant at the 0.01 level (2-tailed).

.662
33
1

.296
33
.859**

33
.859**

.000
33
1

.000
33

33
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Based on Table 13 above, several statistical observations were observed regarding the
relationship between participants’ responses and the grade level they are teaching as resulted
from the Pearson Correlation Coefficients.
The first Pearson Correlation Coefficients test represented in the table above was to
determine how strong of a relationship between grade level teaching and participants’ responses
to collaboration questions (Trans_Coll). It was represented by the number .079, which was a
positive correlation. The P-Value was .662 as represented by the Sig. (2-tailed), which was
higher than 0.001. Correlation is determined to be significant at the .001 level (2-tailed).
Therefore, it could be concluded that there was no significant positive relationship between
participants’ collaboration questions responses and the grade level they were teaching, r (31) =
.079, p =.662.
The second Pearson correlation represented in the table above was to determine how
strong of a relationship between grade level teaching and participants’ collaboration skills
questions responses (Trans_Comm). It is represented by the number .188, which was a positive
correlation. The P-Value was .296, as represented by the Sig. (2-tailed), which was higher than
0.001. Correlation is determined to be significant at the .001 level (2-tailed). Therefore, it can
be concluded that there was no significant positive relationship between participants’ responses
on communication skills questions and the grade level they were teaching, r (31) =.188, p =.296.
Survey Results—Subject Area Teaching Analysis
Another important Pearson Correlation Coefficients analysis conducted on the survey
results was the subject area analysis. Using correlation coefficients analysis, the subject area
analysis measured how strong of a relationship existed between the participants’ survey
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responses and the particular subject area that they were teaching at the time they responded the
survey questions.

Table 14
Coefficient Correlation Analysis for Subject Teaching

Correlations
Subject
Teaching
Subject
Teaching

Trans_Coll Trans_Comm
1
.132
.121

Pearson
Correlation
Sig. (2-tailed)
N
33
Trans_Coll
Pearson
.132
Correlation
Sig. (2-tailed)
.464
N
33
Trans_Comm Pearson
.121
Correlation
Sig. (2-tailed)
.502
N
33
**. Correlation is significant at the 0.01 level (2-tailed).

.464
33
1

.502
33
.859**

33
.859**

.000
33
1

.000
33

33

Based on the above correlations, Table 14, several statistical observations were observed
regarding the relationship between teachers’ communication and collaboration survey questions’
responses and the subject that they were teaching. The Pearson Correlation Coefficients
represented in Table 14 above were to determine if a relationship existed between subject
teaching and teachers’ responses to collaboration questions (Trans_Coll). That test was
represented by Sig. (2-tailed) of .132, which was considered a positive correlation. The P-Value
was.464, as represented by the Sig. (2-tailed), which was higher than 0.001. Therefore, it can be
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concluded that there was no significant positive relationship between teachers’ responses and the
subject area that they were teaching at the time that they took the survey, r (31) = .132, p = .464.
The second Pearson correlation represented in the Table 14 above was to determine the
relationship between subject are teaching and participants’ responses on the twelve
communication skills questions (Trans_Comm). That correlation coefficient was represented by
the Pearson Correlation number .121, which is considered a positive correlation. The P-Value
was .502, as represented by the Sig. (2-tailed), which was higher than 0.001. Correlation is
deemed significant at the .001 level (2-tailed). Therefore, it can be concluded that there was no
significant positive relationship between participants’ responses on the twelve communication
skills questions and the subject that they are teaching, r(31) =.121, p =.502
Survey Results ---Years of Teaching Experiences Analysis
Another important correlation analysis that was conducted on the survey results was the
Pearson’s Coefficient Correlations that would determine the relationship between participants’
years of teaching experiences and their survey responses. Using Pearson’s Correlation
Coefficients analysis, the purpose of this test was to measure how strong a relationship existed
between the participants’ survey questions responses and the participants’ number of years of
teaching experiences at the time that they took the survey.
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Table 15
Coefficient Correlation for Years of Teaching Experiences

Years of Teaching
Experiences

Correlations
Years of
Teaching
Experiences Trans_Coll Trans_Comm
1
-.016
.051

Pearson
Correlation
Sig. (2-tailed)
N
33
Trans_Coll
Pearson
-.016
Correlation
Sig. (2-tailed)
.928
N
33
Trans_Comm
Pearson
.051
Correlation
Sig. (2-tailed)
.777
N
33
**. Correlation is significant at the 0.01 level (2-tailed).

.928
33
1

.777
33
.859**

33
.859**

.000
33
1

.000
33

33

Based on the above correlations, Table 15, several statistical observations were visible
regarding the relationship between participants’ survey responses and their number of years of
teaching experiences. The first Pearson correlation represented in Table 15 above was the
relationship between years of teaching experiences and teachers’ responses to collaboration
questions (Trans_Coll), and it is represented by the Pearson correlation number -.016, which is a
negative correlation. The P-Value is .928, as represented by the Sig. (2-tailed), which was higher
than 0.001. Correlation is deemed significant at the .001 level (2-tailed). Therefore, it can be
concluded that there was no significant positive relationship between teachers’ collaboration
questions responses and the number of years teaching experiences, r(31) = -.016, p =.928.
The second Pearson correlation represented in the table above was the relationship
between years of teaching experiences and teachers’ communication skills questions responses
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(Trans_Comm). It is represented by the number .051, which was a positive correlation. The PValue was .777 as represented by the Sig. (2-tailed), which was higher than 0.001. Correlation is
deemed significant at the .001 level (2-tailed). Therefore, it can be concluded that there was no
significant positive relationship between teachers’ communication skills questions responses and
the number of years teaching experiences, r(31) =.051, p =.777.
Survey Results ---years of teaching in a 1:1 setting
Another important correlation analysis conducted on the survey results to measure how
strong a relationship existed between the participants’ survey questions responses and the
number of years of teaching in a 1:1 setting at the time of the survey. Table 16 below illustrated
the results of the Pearson’s Correlation Coefficient Analysis of the relationship between
participants’ responses and their years of teaching experiences.

Table 16
Coefficient Correlation for Years of Teaching in 1:1
Correlations
Years
Teaching in
1:1
Environment Trans_Coll Trans_Comm
Years Teaching in 1:1
Environment

Trans_Coll

Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N

1

.330

.255

33
.330

.061
33
1

.152
33
.859**

33

.000
33

.061
33
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Pearson
.255
Correlation
Sig. (2-tailed)
.152
N
33
**. Correlation is significant at the 0.01 level (2-tailed).
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.859**

1

.000
33

33

Based on the above correlations, Table 16, several statistical observations were observed
regarding the relationship between participants’ survey responses and their years of teaching in a
1:1 learning environment. The first Pearson correlation represented in Table 16 above was to
determine whether a strong relationship existed between participants’ years of teaching in a 1:1
environment and their responses on the collaboration skills questions (Trans_Coll). According
to the output, the Pearson Correlation was represented by the number .330, which was a deemed
positive correlation. The P-Value was .061 as represented by the Sig. (2-tailed), which was
higher than 0.001. Correlation is deemed significant at the .001 level (2-tailed). Therefore, it
can be concluded that there was no significant positive relationship between teachers’
collaboration questions responses and their number of years teaching in a 1:1 learning
environment, r(31) =.33, p =.061.
The second Pearson correlation results represented in Table 16 above were to determine
the relationship between years of teaching in 1:1 environment and teachers’ communication
skills questions responses (Trans_Comm), and it was represented by the number .255, which was
deemed a positive correlation. The P-Value was .152, as represented by the Sig. (2-tailed),
which was higher than 0.001. Correlation is deemed significant at the .001 level (2-tailed).
Therefore, it can be concluded that there was no significant positive relationship between
teachers’ communication skills questions responses and the number of years teaching
experiences, r(31) =.26, p =.152.
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Survey Results---Years Teaching at the Research Setting Analysis
Another important correlation analysis conducted on the survey results was Pearson
Correlation Coefficients to determine the relationship between participants’ number of years of
teaching and years of teaching in the research setting. Using correlation coefficients analysis, the
purpose was to measure how strong of a relationship existed between the teachers’ survey
questions responses and the number of years of teaching at the research setting at the time of the
survey. The below Table 17 displayed the results of the coefficient analysis for the relationship
between participants’ responses on both the communication and collaboration skills questions
and their number years teaching in the research setting.
Table 17
Coefficient Correlation for Years of Teaching at Research Setting
Correlations
Number of
Years at
setting
Number of Years at
setting

Trans_Coll Trans_Comm
1
.100
-.012

Pearson
Correlation
Sig. (2-tailed)
N
33
Trans_Coll
Pearson
.100
Correlation
Sig. (2-tailed)
.580
N
33
Trans_Comm
Pearson
-.012
Correlation
Sig. (2-tailed)
.947
N
33
**. Correlation is significant at the 0.01 level (2-tailed).

.580
33
1

.947
33
.859**

33
.859**

.000
33
1

.000
33

33
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Based on the above correlations, Table 14, several statistical observations were observed
pertaining to how strong of a relationship existed between teachers’ responses the
communication skills questions and their number of years teaching in the research setting. Table
14 above showed the relationship between years of teaching at the research setting and teachers’
responses to collaboration questions (Trans_Coll), and it was represented by the number .100,
which was considered a positive correlation. The P-Value was.580, as represented by the Sig.
(2-tailed), and it was higher than 0.001. Correlation is deemed significant at the .001 level (2tailed). Therefore, it could be concluded that there was no significant relationship between
teachers’ collaboration questions responses and their number of years teaching at the research
setting, r (31) =.100, p =.058.
The second Pearson correlation result displayed in table 17 above was the relationship
between number of years teaching at the study's setting and the participants’ communication
skills questions responses (Trans_Comm). The test result was represented by the number -.012,
which was a negative correlation. The P-Value is .947 as represented by the Sig. (2-tailed) that
was higher than 0.001. Correlation is deemed significant at the .001 level (2-tailed). Therefore,
it can be concluded that there was no significant positive relationship between teachers’
communication skills questions responses and the number of years teaching at the research
setting, r(31) = -.012, p = .947.
Trustworthiness of Quantitative Survey Results
In order to establish trustworthiness of this study’s data and findings, both external and
internal validity were established. Several threats to external validity, such participants’
characteristics, study setting, and timing of this study, were identified. In addition, several
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threats to internal validity, such as data collection instruments, sample sizes, and quantitative
data analysis, we similarly identified.
External Validity
External validity has been one of the primary concepts for ensuring trustworthiness of the
quantitative study’s findings. For this reason, three aspects of external validity were considered
for this study’s findings. These aspects were participants’ characteristics, the setting of this
study, and the timing of this study.
Participants’ Characteristics
Participants’ characteristics played an essential role in ensuring the validity and reliability
this study’s quantitative findings. The purpose of this study was to determine middle school
teachers’ perceptions of a one-to-one technology initiative’s impacts on learners’ communication
and collaboration skills. The participants in this study were middle school teachers with varying
levels of teaching experiences, years of teaching experiences, grade levels, and years teaching in
a one-to-one learning environment. One of the most important characteristics of the study’s
participants has been their number of years of teaching experiences at one-to-one learning
environment. All the study’s participants have had a least one year of teaching experience in a
one-to-one learning environment. That characteristic was required by the study’s purpose and
design in order to answering the study’s research questions. Participants’ experiences with
teaching in a one-to-one technology environment made it possible to generalize the study’s
findings to a larger population where one-to-one technology initiative has been adopted or would
be adopted for teaching and learning, especially for the teaching and learning of 21st century
skills. Therefore, it could be concluded that the participants’ characteristics have rendered this
study’s findings valid and trustworthy.
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The Study' Setting
Another element that played an essential role in rendering this study’s quantitative
findings valid and reliable was the setting where the study took place. The study took place at a
typical middle school in the large metropolitan school district. The study's setting was selected
intentionally to meet the study's purpose and design requirements. The study demanded this
particular setting. One essential characteristic of the setting was the fact that one-to-one
technology was already adopted for the teaching of 21st century skills, with the goal of preparing
learners for college and career. Another essential aspect of the setting was that it aligned
perfectly with the purpose and design of the study and the fact that both communication and
collaboration skills have been identified as the setting’s focus for the teaching and learning of
21st century skills with the adaptation of the one-to-one technology initiative. These above
aspects of the study’s setting have rendered the study’s findings not only valid but also
transferrable to similar setting where one-to-one technology initiative has been adopted for the
teaching and learning of 21st century skills.
Study's Timing
The timing of this study was another important element that added to its external validity,
thus rendered this study’s findings valid, trustworthy, and reliable. This mixed-methods study
took place in the years 2020-2021, which was considered the present time. It was the third
academic year of the one-to-one technology initiative in the selected setting. This timing was
important because it enabled study's data to be collected when the study’s participants have had
experiences with teaching with the phenomenon being study, which was a one-to-one technology
initiative’s impacts on learners’ communication and collaboration skills. This timing was also
important because it enabled the study to collect data when one-to-one technology has become a
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growing global educational initiative adopted by many schools and school districts throughout
the United States and around the world. Another aspect of the study's timing that played an
essential role in the external validity of this study was the timing of the study’s data collection
process. “Timing in mixed methods data collection refers to the sequence of data collection in a
study and whether the researcher collects the data concurrently at roughly the same time or
collects the data sequentially with one database gathered prior to the other database.” (Creswell
2014, p. 297). For this mixed methods case study, an explanatory sequential design was adopted
to collect, to analyze, and to interpret the data collected for this study. For this reason, the
quantitative was collected first, and collection of the qualitative was followed. The findings of
the qualitative data were then used to explain the findings of the quantitative data. It was
essential to the study's design to follow this data collection process and timing. The two data
collection methods did not occur concurrently, but consecutively, which was an important
component of the study's timing. The timing of the data collection method played a major in
ensuring that the study’s quantitative findings were valid and reliable.
Internal Validity
Internal validity was another primary concept for ensuring trustworthiness of the study’s
quantitative findings. Three aspects of internal validity were identified in this study. These
three aspects of internal validity were sampling, data collection instruments, and statistical
analysis.
Sampling size is one of the primary elements for ensuring internal validity of the study’s
quantitative findings, thus ensuring trustworthiness of the data. The sampling was intentional.
To collect the quantitative data to answer the research questions, it was necessary to survey all
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eligible participants for this study. Eligible participants for this study were active middle school
teachers currently teaching in a one-to-one technology environment. In fact, the survey
questionnaires were sent to all eligible participants, forty of them. Eighty percent of the
participants responded to the survey, which was considered more than adequate for answering
the quantitative research questions.

With an eighty percent return, the study’s quantitative

findings could be generalized to a similar context, solidifying the study’s findings were reliable
and trustworthy.
Another element that contributed to the internal validity of the study’s findings was the
data collection instrument used to collect the quantitative data. A five-point Likert scale survey
questionnaire was sent to all eligible study’s participants, which comprised all teachers currently
teaching at the setting. Other than the participants’ demographic questions, there were twentyfour quantitative research-based questions in the survey, with twelve questions related to one-toone technology’s impacts on learners’ communication skills, and the other twelve questions were
aligned with one-to-one technology impacts on learners’ collaboration skills. All twenty-four
questions were purposely designed to align with the study’s quantitative research questions. All
twenty-four survey questions derived directly from Microsoft 21st Century Learning Design
rubric that was adopted as one of the theoretical frameworks that guided this research study.
Likert surveys have provided researchers with reliable ways to collect quantitative data in their
research studies. They offer reliable and valid results where responses can be graphically
represented. One of the most important advantages of a survey is its economy of design and its
rapid turnaround (Creswell, 1994). Therefore, using a Likert Scale Survey has rendered the
quantitative findings reliable and valid.
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Finally, this study’s internal validity was ensured through the application of several
statistical tests conducted on the survey data using SPSS Statistical Software, which is regarded
as one of the premiere software programs used by many quantitative researchers for analyzing
and interpreting survey data, especially Likert Scale surveys. The first test applied to the data
was the reliability test using the Cronbach’s Alpha, which measured the internal consistency of
the survey data collected. We obtained a Cronbach’s Alpha of 0.975 (see table 1) and showed a
high level of data consistency, which proved that the survey data was reliable and could be used
for further statistical analysis. Another test conducted on the data was the test of normality to
determine whether the survey data collected was normally distributed, and the results proved that
the survey data was normally distributed. Using the Shapiro-Wilk test, the P-Value was reported
at 0.092 on the combined twenty-four communication and collaboration skills questions. That
result was higher than 0.05 and was deemed not significant. Therefore, it can be concluded that
survey data was normally distributed. Several descriptive analyzes were conducted on the
survey data to determine the mean scores for several key variables, and these descriptive
analyzes showed that the participants had favorable opinion about one-to-one technology's
impacts on learners’ communication and collaboration skills. Bivariate analysis using Pearson’s
Correlation Coefficient were also conducted on the survey data to determine whether
relationships existed between participants' survey responses and their years of teachers’
experiences, grade level teaching, subject teaching, and number of years teaching one-to-one
learning environments. The results of bivariate analysis proved no strong relationships between
these variables. All the above statistical analysis applied to the survey data have played a pivotal
role in rendering the study’s quantitative findings reliable, valid, and trustworthy.
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Qualitative Data—Interviews

The ultimate goal of the interviews was to collect qualitative data from eight teachers that
took the survey in order to explain the results of their survey responses. Eight individual
interviews were conducted for this study. The interviews’ participants comprised of middle
school teachers from various grade levels, years of teaching experiences, and content areas and
they were those that responded to the surveys but did not participate in the focus groups
discussions to ensure data was collected from a large pool of eligible participants. Upon
analyzing the qualitative data collected during our eight interviews with the participants in this
study, eight particular themes emerged. The first emerging theme related to teachers’ individual
familiarity and preferences with one-to-one technology. The second theme related to
participants’ familiarity with the terminology twenty-first century skills. The third theme related
to various barriers to one-to-one technology integration in teaching and learning from the
participants’ perspectives. The fourth theme was related to the needs for ongoing effective and
relevant technology professional development, as echoed by the study’s participants themselves.
The fifth theme related to the effects Covid-19 pandemic on participants’ views of one-to-one
technology. The sixth theme was the impacts of one-to-one on teaching and learning, as
expressed by the participants’ own words. The seventh theme was the impacts of one-to-one on
communication skills, which carried great implications for answering the study’s research
questions and for accomplishing the purpose of the study. Lastly, the eighth theme was the
impacts of one-to-one technology initiative on learners’ communication skills. Although these
emerging themes were standalone themes, they were also interrelated and interconnected. Each
theme comprised many sub-categories that also emerged from the interviews' transcripts.
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Theme 1—One-to-one technology
In order to get a thorough understanding of teachers’ perceptions of one-to-one
technology initiative on learners’ communication and collaboration skills, it was essential to
determine various aspects of teaching and learning with one-to-one technology as they emerged
from the data. Indeed, several aspects of one-to-one technology emerged from the data. The
first aspect of one-to-one that emerged from the data was teachers’ familiarity with the meaning
of one-to-one technology. All the participants accurately defined one-to-one technology as
meaning one device available to each learner. Participants’ ability to accurately define one-toone technology provided not only the confidence to move forward with the qualitative data
collection process, but also it also provided reassurance that the views and beliefs expressed by
the participants on one-to-one impacts on learners' communication and collaborations skills
would be reliable and valid. In fact, interviews with several participants have reported the
following responses when prompted about their own definition of one-to-one-technology.
“I believe one-to-one is when each student has a device that is particularly for their use.”
(Participant A)
“Each child will have access to some form of technology, whether it’s a laptop or an iPad
in order for you to complete their work.” (Participant C)
“My definition of one-to-one technology is every person in this building has a form of
technology, be at a laptop a Chromebook.” (Participant D)
“One-to-one technology is where each student has a computer device each teacher has a
computer device, and they are received an instruction. Not sharing of any devices. Every
student has access to that one device.” (Participant F)
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“My definition is for every student, there is a device for them to use on their own.”
“Each student has their own device.” (Participant H)
All the above statements by the study’s participants have demonstrated the participants’
understanding of the meaning one-to-one technology. Two subcategories emerged from the
one-to-one technology theme emerged from the study. There were participants' experiences with
one-to-one technology and participants' preferences for the one-to-one technology initiative.
Participants’ experiences with 1:1
The second aspect of one-to-one technology that emerged from the data was participants’
experiences with one-to-one with teaching with one-to-one technology. By the time the data was
collected for this study, all the participants have had experiences teaching in a one-to-one
learning environment, although not at the same level of experience in terms of length of time
teaching in a one-to-one learning environment.

It was crucial that all study’s participants to

have experiences teaching with one-to-one technology in order to ensure validity and reliability
of the data to truthfully answer the research questions.

The purpose of this mixed-methods case

study was to determine middle school teachers’ perceptions of one-to-one impacts of learners’
communication and collaboration skills. This determination could not be possible with
participants having zero experiences teaching in one technology environment.
Participants’ preferences
The last aspect of one-to-one technology that emerged from the data was participants’
preference for one-to-one technology. All study’s participants expressed preferences for
teaching in one-to-one learning environments. This acknowledgement offered serious
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implications for the trustworthiness of the study’s findings, as participants’ biases could have
influenced their perspectives of one-to-one technology on learners’ communication and
collaboration skills. However, it could not have been the case for this study since the interview
protocol was guided by Microsoft 21st Century Learning Design rubric that prescribed specific
learning tasks for offering learners' opportunities to practice these 21st century skills. Through
analysis of the data, it became apparent that participants’ preferences for one-to-one technology
was a common theme that emerged from the participants’ own words as stated in the following
quotes from the interviews when they were prompted about teaching in one-to-one technology
environments versus teaching in non-one-to-one technology environments. Their answers were a
resoundingly affirmative.
“I would, I think every student should have access to technology.” (Participant F)
“Yes, one-to-one.” (Participant G)
“I do prefer a one-to-one.” (Participant E)
“I am a huge advocate of one-to-one technology. I think it gives low-income children
especially a fair playing field.” (Participant D)
“Oh yeah, I definitely prefer the one-to-one.” (Participant C)
“I was always in favor of one-to-one just because it gives us. It gives our students that
we teach some type of resources to say they can compete with other students. Yeah, I love oneto-one devices” (Participant A)
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Theme 2---21st Century skills
The second theme that emerged from this interviews' data was the participant’s
familiarity with the teaching and learning of 21st century skills.

The purpose of this study was

to determine middle school teachers’ perceptions of one-to-one technology’s impacts on
learner’s communication and collaboration skills. These two skills have been identified as
essential 21st century skills that learners must have to tackle real-world problems and to become
college and career ready. Therefore, it was essential not only to determine teachers’ familiarity
with 21st century skills but also to determine their abilities or inabilities to teach 21st century
skills. Upon analyzing the interview data, several subcategories emerged under the 21st century
skills theme. Teachers’ familiarity with 21st century skills terminology and requirements to teach
21st century skills were apparent, as supported by the participant responses below.
“21st century skills are skills that one would need to get through, for example, how to
how to navigate technology.”(Participant F)
“Skills that will help them if they decide to college or career.” (Participant E)
“Basically, the skills that our kids need to be competitive in the workforce in the 21st
century workforce. Also, skills that they need to be global citizens.” (Participant D)
“It is a requirement and based upon the practices that they want to see, and so you know
when we are observed, they want to see students’ problem solving. They want to see
communication. They want to see collaboration.” (Participant D)
Theme 3—Barriers to one-to-one technology
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Barriers to one-to-one technology initiatives were the third theme that emerged from the
qualitative data collected during this study. It was essential to learn from the participants about
their own perceived barriers to effective one-to-one technology initiatives. To determine the
impacts of one-to-one technology initiatives on learners’ communication and collaboration skills,
it was essential to learn from the participants what have hindered their abilities to infuse
technology effectively into their instructional practices. Several categories emerged from the
data that clearly articulated the participants’ perceived barriers to the one-to-one technology
initiative. The barriers that emerged directly from the participants’ own words, as evident in in
the interviews' transcripts, were limited internet connectivity and digital divide.
Limited internet connectivity
The first category of barriers that emerged from the data was limited and lack of Wi-Fi
internet connectivity, as stated from the participants’ interview’ responses below even though
many students who had with limited or no Wi-Fi connectivity at home were provided with Wi-Fi
boxes by T-Mobile. “Having a computer but not having Internet access, that’s not going to do
anything. It’s not true one-to-one if your internet’s not working it’s not you have a computer, but
you can’t use it.” (Participant C). “When our students go home, do they have steady connection?
Connectivity issues if we’re talking about one by one-to-one devices.” (Participant A). “I don’t
feel like everybody have access to it but is it at the caliber in which they need. For example, if
I’m in my home, but my Internet you know keeps flicking in and out.” (Participant F).
“Sometimes the documents do not open due the Wi-Fi connection.” (Participant G). All the
above statements from the interviews' participants identified limited internet connectivity as one
major barrier to one-to-one technology initiative. That sentiment was also expressed in a study
conducted by Kontos, E., Bennett, G., Viswanath, K. (2007) on technology used for teaching and
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learning. It is important to point out that students’ experiences with T-Mobile Wi-Fi boxes were
highly positive. Even though there were many reported issues with the Wi-Fi boxes due
primarily to students’ mishandling of them, the majority of students who had them were able to
access learning opportunities at home. Fortunately, T-Mobile provided enough Wi-Fi boxes to
replace damaged ones promptly and free of charge. All the students had to do was to report any
issues, and the Wi-Fi boxes were replaced promptly. Overall, T-Mobile Wi-Fi boxes were
instrumental in tackling the limited and lack of internet connectivity issues in the community.
Digital divide/digital inequity
Another barrier to one-to-one technology integration emerged from the interviews' data is
digital divide. “Digital divide refers to the technology capacity gap between those who have
access to rich digital information and those who have not, and the root of this “troubling digital
gap” is the inequity of access to computers and the Internet” (Lei & Zhou, 2012, p.45). Digital
divide has also been cited as a barrier to leveraging technology in teaching and learning in other
studies mentioned in the literature (Davidson, Richardson, and Jones, 2014; Carver, 2016).
Several of the study’s participants have stated digital divide as one of the barriers to one-to-one
technology initiative as evident in the participants' statements below.
“I love the flipped classroom. I love to just walk around and be the facilitator, while the
kids are learning are doing research projects. My first year at the setting, it was really hard to do
because I didn’t realize that I was going to have to book a lab every time.” (Participant C).
“One-to-one, I feel gave our children at the setting an equal platform to learn on. I think
our children were handicapped when they did not have you know if they didn’t have their parents
couldn’t get them the technology.” (Participant D).
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Digital divide has also hindered learning at home. For example, another participant
recalled a phone conversation she had with a parent about a child being absent for virtual
learning, in which the parent stated, “I had a conversation with a parent. The parent said that the
child can’t use the one device at home until one o’clock when her other daughter goes on break.
I’m like okay” (Participant C)
Another participant cited not having access to the same high level of technology across
the board as another example of digital divide or digital equity in the following statement about
one of her students:
“She has access to technology, but on what level does she have access to technology, so
making sure that everybody has a high-level technology,” (Participant F)
That sentiment and view of digital divide was expressed by Makinen (2006). Digital
equity is more than just putting a computer or laptop with Wi-Fi connectivity in the hands of
each student. Digital equity means that each student has high level of technology skills, and each
child is being taught by teachers with high level of technology skills and knowledge as well. “As
Makinen (2006) argued, bridging technical gaps—gaps in simple physical access to
technologies—is insufficient if we cannot address the gaps in opportunity actually to use the
technologies in ways that empower people to participate more fully and equitably in society.”
(Gorski, 2008).
Theme 4---Technology professional development
Ongoing and relevant technology professional development has been identified as one of
the important conditions to successfully leverage information and communication technology in
teaching and learning. Lack, limited, and irrelevant technology professional development were
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identified as powerful barriers to the teaching and learning with technology in several research
studies on technology in education that were highlighted in the literature (Davidson, Richardson,
and Jones, 2014; Penuel’s, 2006; Margolin, Pan, and Yang, 2019; Cuban and Jandric, 2015). It
was essential to determine not only the level of teacher technology professional development
offered to the participants, but also how effective and relevant this technology professional
developments have been at helping them shifted their pedagogical practices when technology
was infused in their instructional practices. Upon analyzing the data, ongoing technology
professional development emerged as both a need and a barrier to the success of one-to-one
technology initiative in schools.
“More and more readily available training, professional development is needed for
teachers as well as students.” (Participant F)
“Extra time is needed to actually give us a tutorial on the platform we’re going to use.”
(Participant G).
“Because technology is ever changing, I feel like there needs to be a continuous
professional development on technology, on using those skills, because, again, if you don’t use
it, you lose it.” (Participant F)
A few participants expressed the needs for technology professional development for both
students and teachers, as evident in the participants’ statements, “I feel like it is needed. One-toone technology is needed. More and more readily available training, professional development
is needed for teachers, as well as students.” (Participant F)
Another, participant even suggested or advocated student-led technology professional
development with the following statement: “A big thing I wish we would have, and I don’t I
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mean, goodness everything takes funding, but I would love for us to have a maybe a student led
technology support.” (Participant D)
On the more positive note, others have expressed receiving more than adequate
professional development at the setting providing by both the school and the school district.
“I’ve received a lot of professional development, this year on the different tools that
we’re using.” (Participant D)
“I feel like I get a lot of professional development because technology is ever changing”
(Participant F)
Theme 5—Covid-19 pandemic
This mixed-methods case study took place during the Covid-19 pandemic. It was during
the height of the Covid-1 pandemic that this study’s data was collected. Face-to-face teaching
and learning were shifted to one hundred percent virtual. It was important to include discussions
on the perceived links between the Covid-19 pandemic and one-to-one technology. Technology
played a major role in ensuring the continuing of the business of teaching and learning during the
Covid-19 pandemic that has drastically interrupted face-to-face teaching and learning in
traditional brick-and-mortar classroom. It was essential to determine how the participants’
perceptions of one-to-one have changed since the Covid-19 pandemic. Indeed, the participants
have noted several changes in their perceptions of one-to-one with the Covid-19 pandemic. The
following statements were taken from the interviews data as expressions the participants'
perceptions on one-to-one before and during the Covid-19 pandemic. From their words, it was
one-to-one technology that enabled the continuation of the business of teaching and learning.
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The data also that the participants believed that technology professional development was needed
during the Covid-19 pandemic.
Enabled the continuing of teaching and learning
One-to-one technology has been the catalyst for continuing the business of teaching and
learning during the Covid-19 pandemic, as stated in the following statements,
“I wasn’t really scared when Covid happened because, thanks God, they have laptops. It
would have been in shambles had our students not afforded those two years ago. I’m thankful
for the one-to-one devices, because it would have been very difficult delivering instruction
without it.” (Participant L)
“We realize that technology is important. We can do from the comfort of our homes and
the comfort from a computer. Before we had to be face to face for meeting. Pretty much your
school learning stops at the door. Covid-19 has taught us if we have a plan with technology, if
everybody has access to technology and internet our world can keep on going.”
Need for continuing teacher technology professional development
Second, the Covid-19 pandemic has proven the needs for increasing and continuing of
technology professional development.
“Covid-19 also show makes me think our students are not as knowledgeable about oneto-one devices as they should be.” (Participant E)
Finally, Covid-19 pandemic has proven that digital divide or digital inequity has been a
continuing issue in schools and school districts in the United States and around the world as
expressed by several researchers (Roese, 2021 & Stelitano, L et al 2020). The data collected
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during the interviews have also expressed similar views of Covid-19 and digital divide, as shown
in the participants’ statements below. Below were the responses provided by the participants
once prompted about their perceptions of one-to-one during the Covid-19 pandemic,
“I’ve always liked one-to-one. So, when now, I would say, this has opened my eyes up
to the Internet issues and disparities in the Community. I can say that because it is not true oneto-one if your internet’s not working. It’s not one-to-one if you have a computer, but you can’t
use it.” (Participant C)
The Covid-19 pandemic has changed teachers’ perceptions of one-to-one technology
initiatives, as emerged from the interviews data collected from this study. In their own words,
the participants’ views of one-to-one technology initiative have changed positively with the
Covid-19 pandemic. Based on their own responses, one-to-one technology was the catalyst for
the continuation of teaching and learning during the pandemic. Second, Covid-19 has
reinforced the needs to eliminate the digital divide since the participants expressed many
students could access learning during the pandemic because of limited or lack of access to digital
devices and internet connectivity. Last, Covid-19 has also reinforced the needs for continuing
relevant technology professional development. Interestingly, two of participants stated that
Covid-19 has not affected nor changed their already favorable views of one-to-one technology.
One participant stated that, “I was already a huge advocate for the one-to-one. I had computers
for them to check out back in the day before we had one-to-one. Therefore, I have been a huge
advocate for that. I will say the Covid has forced me to rely more on the one-to-one.” The
other participant, who claimed to have been an avid user of technology, stated that, “My
perception really hasn’t changed much because of the things that I use during Covid-19 I’ve used
in class.”
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Theme 6---Impacts of one-to-one technology
One-to-one technology initiatives have gained tremendous momentum in schools and
school districts in the United States and around the world. More and more educational leaders
have turned to one-to-one technology not only to afford learning opportunities to learners away
from classroom. One-to-one technology has also been adopted for credit recovery and to foster
innovative teaching and learning. During the Covid-19 pandemic, educational leaders turned to
one-to-one to continue the business of teaching and learning. One-to-one technology's impacts
on the teaching and learning of 21st century skills, although limitedly investigated, have been
positively reported in the literature on one-to-one technology. It was essential to highlight the
impacts of one-to-one technology from the perceptions of the participants. Fortunately, the
impacts of one-to-one on teaching and learning emerged as a theme from the interviews' data.
During the interviews, several participants have stated their perceived impacts of one-to-one
technology in their own teaching and learning practices. From the analysis of the interviews'
transcripts, the impacts of once-to-one technology emerged as a recurring theme with several
subcategories, such as individualized learning, increased access to online tools and applications,
and increased teachers’ technology knowledge and skills.
Individualized learning/differentiated instruction
Individualized learning has been championed as one of the most important goals of
teaching and learning, especially in developing learners’ 21st century skills. Individualized
learning has been reported as a direct impact of one-to-one technology in several studies
highlighted in the literature review (Swallow, 2017; Bebell, 2005; Bebell & O’Dwyer, 2010;
Rosen & Beck-Hill, 2012; Cho, 2017; Gokcearslan, 2017; Bebell, & Kay, 2010). Similarly, in

Running head: Teacher Perceptions of One-to-One

126

this study, the participants have stated their abilities to meet learners’ individualized needs have
been tremendously increased with the one-to-one technology initiative as they categorically put it
in their following statements:
“With the one-to-one device, I can find platforms that allow students to work at their selfpace. Because each student needs something different, and each student does not need the same
thing and so them having their own device that allows them to get on those platforms. It just
makes the intervention class more feasible and brings it to fruition and more reality.” (Participant
A)
“My main reason every student should have access to technology, it aids with
differentiated instruction for our students. It allows them to reach beyond the classroom walls
and give them an opportunity to see on their level exactly what they need to know.” (Participant
F)
Increased teachers’ technology knowledge and skills
Increased teachers’ technology knowledge and skills was found to be an impact of the
one-to-one-technology initiative that emerged from analyzing the interview data. It was
important to note that increased teachers’ technology knowledge and skills has been found and
reported in studies cited in the literature (Cron, Tagsold, & Patel, 2011; Bebell, 2005; Donovan,
Green, & Hansen, 2011). According to several participants, their technology knowledge and
skills have improved with the one-to-one initiative, as stated below:
“I think it has kept me having to keep learning as teachers. We are always learning a skill
that wasn’t always taught to us. It means that I have to be willing to learn and willing to
incorporate the technology, more so, instead of doing it, the old way.” (Participant F)
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“I’ve certainly improved. My depth of knowledge has increased with Google classroom.
The number of APPS that I’m using now has definitely increased and helped to keep things
interesting for the students.” (Participant D).
Digitizing learning materials
Digitizing learning contents and learning materials has emerged as another impact of the
one-to-one technology initiative as expressed by the several participants during the interview.
The needs to migrate learning contents and learning materials digitally have proven to be both a
necessity and a benefit as stated below by the participants:
“I used to pass out a lot of papers and get them to highlight things, but now I’m teaching
them how to highlight in Google drive. I’m teaching them how to copy and paste. My texts are
even online now. I’m trying to move a trying to move everything online now.”
“Sharing papers and grading papers all of that are very strenuous on a teacher, especially
in my position where I teach to multiple levels. It is an intervention class.” (Participant A).
“Our new curriculum is fully online, so I prefer one-to-one.” (Participant H).
Increased digital equity/eliminating digital divide
Last, one-to-one technology initiative was also viewed as a catalyst for increased digital
equity and eliminating the digital divide, as stated by many of the study’s participants. This
sentiment was shared by other researchers ((Hick, 2011; Lanb & Weiner, 2018; Zucker, & Hug,
2007). The following statements have been taken directly from the interview data:
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“I feel like the kids were able to do more. I didn’t have to worry about sharing the lab. I
like to do a lot of student-centered learning. I like to participate in flipped classrooms and
stations and so it’s easier to do so when you have that technology at hand.” (Participant H)
“I feel it gave our children at setting an equal platform. I think our children were
handicapped when they did not have the technology. Their parents couldn’t get them the
technology. It made that socio-economic status, the low income, a barrier. Now it’s an equal
playing field.” (Participant D)
Theme 7—Communication skills
As stated in our purpose statement, the purpose of this study was to determine middle
school teachers’ perceptions of one-to-one technology impacts on learners’ communication and
collaboration skills.

One-to-one impacts on learners’ communication skills were directly

related to our research questions. Communication, according to Partnership for 21st Century
Framework, is one of the essential skills necessary to succeed in life and career. Our selected
study site has selected communication as one of the focus skills for preparing their students for
college and career. The ability and practice of sharing ideas with others quickly. It was one of
the essential 21st century skills that students must master to be successful in the real world
(Jacobson-Lundeberg, 2016). Therefore, it was essential that we determined the participants’
views of one-to-one technology’s impacts on their students’ communications. Using Microsoft
21st Century Learning Design Communication Rubric (see figure 3) to plan our interview
protocol, we could get participants’ views on the impacts of technology on learners’
communication skills based on evidence of specific learning opportunities afforded to the
learners. Interview questions and discussions were intentionally designed in to assess the three
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levels of communication activities prescribed by Microsoft 21st CLD in order to gauge the level
of communication activities offered to learners from the participants’ perspective.
Extended and multi-modal communication
Learners’ abilities to produce extended communication and multi-modal communication
was prescribed by Microsoft 21st Century Learning Design rubric as the first level of evidence
for learning opportunities to develop communication skills. At this level, extended
communication, which meant learners' abilities to communicate connected ideas, is required. In
addition, multi-modal communication, which means more than one type of communication
modes, is also required. For example, learners would be required to produce a piece of writing
that is accompanied by a visual presentation. During the interview, several participants stated
their perceptions of their abilities to design learning activities that required learners to produce
extended and multi-modal communication. The participants claimed learners were required to
provide multi-modal and extended communication:
“If anything, I feel like if anything after like the communication and collaboration skills
are enhanced in a one to one” learning environment.” (Participant F).
“Communication is required because we write so much. Models are also very important
for science as models, so we do a lot of modeling. As well as being able to write what’s going
on, but we focus a lot on models and being able to explain the model because my philosophy is
you can explain it if you can draw it, if you can explain it, you can talk about it.” (Participant F).
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Supporting evidence
Designing activities that required learners to provide supporting evidence has been
identified as the next level of communication skills that leaners must showed in a 21st. To
require learners to provide supporting evidence where they must communicate their thesis with
facts of examples. In that aspect, the participants provided the following statements:
“We’ve been working on making sure that our evidence matches up with claims, and they
have to have back-and-forth discussions on what evidence based supports the ideas.” (Participant
C).
“The way our standards are built, are aligned, students always have to provide evidence.
One-to-one technology helps us to get those models.” (Participant F)
“They have to conclude what they do. We also follow claimed evidence reasoning. They
state their hypotheses. They give evidence. They use data they make observations and then at
the end they conclude their data with the reason.” (Participant G)
Communication designed for a particular audience
The third level of teaching and learning activities that offered learners opportunities to
build their communication skills, according to Microsoft 21st Century Learning Design rubric,
has been learners’ abilities to design communications for a specific audience. According to the
participants, one-to-one technology has enabled them to design learning activities that required
learners to design communications for a specific audience:
“They are tasked with showing their work visually on the board and explaining it, and we
will be the audience.” (Participant A).
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“We kind of tell them write this as if you’re reading it out to someone who has no prior
knowledge of the subject, or the topic.” (Participant B).
“Who is your audience? Who is our audience? Who is the author writing for? So, you
know we teach that way. “Who are you writing for? What type of writing, are you producing
and what is the topic?” (Participant H)
Theme 8—Collaboration skills
Determining the impacts of one-to-one technology initiatives on learners’ collaboration
skills was crucial to answering our research questions. Collaboration has been one of the
essential 21st century skills that learners must gain in order to be successful in life and career as
championed by the Partnership for 21st Century Learning. Since determining teachers'
perceptions of the impacts of the one-to-one technology initiative on learners’ collaboration
skills was one the main goals of this research study, it was imperative that the interview protocol
was designed to accomplish this aim. Collaboration, for this study, is defined as the concept and
practice of working together to achieve a common goal. It is one of the essential 21st century
skills that students must master to be successful in the real world (Jacobson-Lundeberg, 2016).
Interview questions and discussions were intentionally designed to measure up the level of
collaborations opportunities offered to learners by the teachers with the adaptation of one-to-one
technology in their teaching and learning. The interviews' discussions centered on the specific
tasks that learners must be afforded to demonstrate their abilities to collaborate effectively.
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Required work in pairs or groups
The first level of collaboration that was intentionally gaged in our interviews was
whether learners were required to work in pairs or groups. The participants overwhelmingly
stated that, in their classrooms, learners were required to work in groups and pairs:
“With the pandemic and adding zoom to our caveat, we can do breakout rooms and they
can do the SFA model of partner reading. One reads, one explains the paragraph that one has
read. They can do that in breakout rooms.” (Participant D)
“They may work in a group on a lab assignment in the virtual setting. They may also
work in pairs to get through a reading assignment or to answer a question.” (Participant F)
“We also give students, the opportunity to work in pairs so when they work in pairs then
they can choose the topic.” (Participant F)
“Depending on my class and the class size, I let them pick their partners. They get to
pick whom they would like to go into the breakout room with.” (Participant G)
Students have shared responsibilities
The next level of activities that could promote and enhance collaboration skills in
learners prescribed by Microsoft 21st Century Learning Skills rubric required learners to have
shared responsibilities when working in pairs or in groups.

Shared responsibilities required all

learners to be engaged equally in the task and contributed equally toward the outcome of the
task, without one student doing all the work. During the interviews, questions and discussions
were intentionally focused on learners’ shared responsibilities when working in pairs or in
groups. The participants shared the following statements:
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“I give them instructions before time I assign a leader of the group. Then, I’ll assign a
recorder. When we come back to the whole group, there’s one person responsible for sharing out
with the group be in the breakout room.” (Participant G)
“When we do group work, we usually give them a Google Doc to collaborate on.
They’re each given responsibilities. You’ll have like the timekeeper. You’ll have the typer the
person who’s going to turn it in. Each given their own responsibility, just so they’re playing
their part.” (Participant B)
“As far as collaboration, just teaching them how to effectively work in a group.
Although all of you have a computer, let’s share these Google documents. I’m responsible for
this part. You’re responsible for this part. This is how we can tell who really did this by
pulling it up on the side, so just teaching them those different ways to work together. Even now,
with virtual that I still have roles I when I did my simultaneous teaching.” (Participant H)
“They have to work through whatever the problem is, or the discussion is together.
Everyone has to turn in something separate, but it has to be the same thing and have to show they
have been working together.” (Participant C)
“They have to have their own piece, but they’re required to collaborate with a partner.”
(Participant D)
Making substantive decisions together
Another level of activities for increasing learners’ communication skills advocated by
Microsoft 21st Century Skills rubric required learners to make substantive decisions together.
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At this level, learners were afforded opportunities to make decisions that shape the outcome of
the assigned task.
“Since it is language arts, I usually give them, so if they have to do a project, it’s
probably three different ones. You can complete on the same topic so either you can do this or
this or that. They have to decide as a group, what they’re comfortable doing.” (Participant H).
Interdependent teaching and learning
Interdependency was another aspect of collaboration that emerged from the interviews
data. Learners’ abilities to work interdependently on interdependent tasks have been a key
feature of collaborative work. Microsoft 21st Century Learning Design rubric required that
teachers created learning activities that hold learners individually accountable when working
together, and to contribute significantly to the task. The following statements have proven that
participants believed that one-to-one technology has fostered interdependent learning activities.
“I make it so they have to work together, but you still have to submit your own copy.”
(Participant C)
“They have to have their own piece, but they’re required to collaborate with a partner.”
(Participant D)
“They have to submit it as a group, but each person will get a grade, for their work in
general. If they’re typing something, it has to be in Google drive. With Google Docs I can see
who typed what, when was the time, to make sure it wasn’t copy and paste or you can see all the
changes. On Google Drive you can just see the changes, and you can see, who made this change
or who added this or who added away.” (Participant H)
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Qualitative Data—Focus Groups Data Analysis
As mentioned in the section about this study design and data collection methodologies,
data were collected from two focus groups. The purpose of the focus groups discussions were to
collect qualitative data that could be used to explain the survey data. The goal of each of the
focus groups was to generate discussions among four middle school teachers about their
perceptions of one-to-one technology’s impacts on learners’ communication and collaboration
skills in order to explain their surveys’ responses. Finally, the focus groups data was used to find
determine if similarities and differences existed between the focus groups and interviews. Each
focus group comprised four middle school teachers with a minimum of three years teaching
experiences at the selected study's setting, meaning all focus groups participants had experiences
teaching with one-to-one technology. The participants were very diverse, with teachers from
various grade levels, subject areas, and years of teaching experience. All the participants who
took part in the two focus groups were also respondents to the study’s survey questionnaire. In
addition, the participants selected for the focus groups were not selected for the interviews. I
wanted to ensure that qualitative data was collected from a large portion of the eligible
participants. All the focus groups participants were professionally qualified to engage in
discussions about the one-to-one technology initiative's impacts on learners' communication and
collaboration skills because they all have taught in a the one-to-one setting for about three years
at the time of the study. Similar to the interviews’ data, thematic coding was used to analyze
both focus groups data. Even though each focus group transcript was analyzed separately, the
themes from both focus groups were combined during the qualitative data interpretation phase.
Four themes emerged from the data, and these four themes were identical to the themes emerged
from interviews ‘data. The four themes that emerged were the overall impacts of one-to-one
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technology initiative, barriers to one-to-one technology initiative, one-to-one technology's
impacts on learners’ communication skills, and one-to-one impacts on learners’ collaboration
skills.
Theme 1---Impact of one-to-one technology
The first theme that emerged from the focus groups’ data was the impact of one-to-one
technology.

One-to-one technology initiatives have been championed by many educational

leaders for their positive impacts on teaching and learning, particularly the teaching and learning
of 21st century skills. However, as the literature has proven, very few research studies have been
conducted on one-to-one technology' impacts on the teaching and learning, especially the
teaching of 21st century skills like communication and collaboration skills. Therefore, it was
essential that the participants' perspectives of the impacts of one-to-one learners' communication
and collaborations were obtained.
The first impact of one-to-one technology that emerged from the focus group discussions
was teachers’ abilities to differentiate instructions.
“I would say technology definitely helps with station work because you’re able to
differentiate. While implementing that technology, you know you could have a video
station where you had videos and hit balls or you can have them using a Google Doc and
they’re collaborating on maybe a guy that question or response activity, so there are just
differentiate instruction technology.” (Participant P).
Another impact of one-to-one technology that emerged from the focus group data was increased
learners’ motivation and engagement in classroom learning activities. “It’s been an adjustment
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for me as well; the technology piece, but it has caused a lot more participation, particularly in the
reading and writing components.” (Participant K).
Theme 2---Barriers to one-to-one technology
The second theme that emerged from the focus groups’ data was the perceived barriers to
one-to-one technology initiatives. Similar to the impacts of one-to-one technology, several
researchers, educational leaders, and educational technology experts have highlighted several
barriers to the successful adaptation of one-to-one technology initiatives in K-12 education. In
fact, several research studies on technology integration in schools have highlighted similar
barriers that hindered one-to-one technology initiatives’ success. Those studies were
highlighted in the Literature section of this study.
One important barrier that emerged from the focus groups data was digital divide. Lei
and Zhou (2012) defines digital divide as the technology capacity gap between those who have
access to rich digital information and those who have not. “Equality or equity in devices. Does
everyone have the same device, or does everyone just have a device, because your ability to
participate or collaborate changes if you have the computer, but your microphone doesn’t work
or you’re missing keys on the keyboard or things like that.” (Participant I). Another barrier
mentioned by the focus groups’ participants was the inability monitoring learners’ online
behaviors during one-to-one technology integration in teaching and learning. As far as online
learning was concerned, one participant stated,
“For students who have that intrinsic motivation to work without a teacher, it’s an
excellent space. For those students that do not have that motivation, that is not as great
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for the teacher because we do not always have the opportunity to monitor them. So, it
really depends on the student.” (Participant L).
During of the interviews, another participant expressed similar views. “When they have
the laptops, you can see what they’re doing, but you still have to go around and facilitate. It’s
more difficult virtually because you still can’t really see what everybody’s doing something.”
(Participant E). Digital equity and difficulty monitoring students’ online activities were the two
barriers that emerged from the two focus groups data collected during the study.
Theme 3---One-to-one impact on communication skills
As mentioned throughout this study, the purpose of this research study was to determine
middle school teachers’ perceptions of a one-to-one technology initiative on learners’
communication and collaboration skills.

As illustrated in the literature review section of this

study, very few research studies have investigated one-to-one technology initiatives’ impact on
the teaching and learning of 21st century skills, particularly communication skills. In fact, the
literature gap on one-to-one impacts on learners’ communication skills was cited as one of the
main reasons for conducting this study. It was essential to determine participants’ perceptions on
the one-to-one initiative’s impacts on learners’ communication skills. For that, questions were
intentionally designed to get participants’ responses and discussions about one-to-one technology
and learners’ communication skills.
The first impact of one-to-one technology on learners’ communication skills that
emerged from the focus groups data was multi-modal communication where learners were
required to communicate using multi-modal communication, such as visual accompanying by a
writing piece. The participants have indicated that in their classrooms, learners were required to

Running head: Teacher Perceptions of One-to-One

139

have a piece of writing to accompany any visual presentation. “Their visual presentation usually
accompanies something written. For example, something written on Google docs, or a Google
slides presentation is accompanied by something visual like a video like making a video or
recording themselves using the target language.” (Participant I). Participant K followed with the
following statement, “particularly when we’re doing vocabulary, I tried to make sure that they
have some kind of pictorial.” Participant K Another participant expressed how one-to-one
technology has fostered the teaching of communication and collaboration skills.
“As far as the communication and collaboration part, technology really brings out their
critical thinking skills. Using things such as discussion boards where they’re able to feed
off of each other’s thoughts and ideas in real time has really heightened their sense of
critical thinking being able to do quick and immediate feedback.” (Participant J).
Another impact of one-to-one technology on communication skills that emerged from the
focus group discussions was learners' requirement to provide supporting evidence when
communicating ideas. Learners’ abilities to provide supporting evidence are deemed vital to
effective communication, as indicated by the participants. One-to-one technology played an
important role in facilitating that concept.
“Talking about the one-on-one technology, when you talk about the supporting evidence,
one thing that I’ve found it benefits the students, especially the lower students. They can
cut and paste the evidence instead of writing it. So, they can look more at that skill of
finding it and not worry about having to write it over.” (Participant L).
Last, one-to-one technology, according to focus groups participants' own words, enabled
learners’ abilities to design communication for a particular audience. Communication designed
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for a specific audience is classified as the top level of activities prescribed by Microsoft 21st
Century Learning rubric for promoting communication skills in learners. According to
Participant P,
“The different tools that we have access to, I might have them do a newspaper article
assignment where they go in and fill out a newspaper template in their writing. The
audience will of course be the people from that time period. So, you had the kind of to
address them in a way that they will understand, so that definitely helps with audience
piece. Just having the technology, they can go in and access to different templates
whether it is though Word PowerPoint or A number of templates on the Internet.”
(Participant P).
Participant I also stated the following benefit of one-to-one technology on learners’
abilities to design communication for a particular audience, “For language classroom it helps. It
gives you more examples. It increases your ability to share examples, so we can search on
Google for examples of people who are formal and people who you would speak informally to
quicker.” (Participant I).
Theme 4---One-to-one impacts on collaboration skills
Similar to learners' communication skills, determining participants’ perceptions of oneto-one technology initiative's impacts on learners' collaboration skills. As previously
mentioned, few research findings have been reported in the literature on one-to-one technology's
impacts on learners' collaboration skills. The study’s purpose was to determine middle school
teachers’ perceptions of one-to-one technology on learners’ collaboration skills. For this reason,
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it was vital to facilitate focus groups’ discussions that would yield responses that underlined
participants’ perceptions of one-to-one technology’s impacts on collaboration skills.
Microsoft 21st Century Learning Design Collaboration Skills criteria mandated that
classroom teachers required learners to work in pairs or in groups in order to help increase their
collaboration skills. During our focus groups’ discussions, the participants have expressed that
one-to-one technology has made it easier for them to have students worked in pairs or in groups.
“With the collaborative piece, I would say technology definitely helps with station work
because you’re able to differentiate. While implementing that technology, you know you
could have a video station, or you can have them using a Google Doc that they’re
collaborating on.” Participant P).
Microsoft 21st Century Learning Design rubric then advocates that teachers should design
learning activities that required learners to share responsibilities fairly as the next step to foster
their collaboration skills. “I do assign responsibilities. However, I do recognize that in groups
when you have students, they are more independent online.” (Participant J). Another participant
stated that, “I really almost just strictly went to just pairing them when I do projects in my class
now, they both will hold each other accountable.” (Participant K). Another level of activities
prescribed by Microsoft 21st Century Learning Design Collaboration rubric for increasing
learners’ collaboration skills are interdependency. When working together in groups or in pairs,
learners must be held accountable individually. Therefore, there must be evidence that all
members of the groups have contributed equally to the completed tasks. It was clear in the focus
group discussions on one-to-one technology that it was the case. “When you have students that
don’t meet their responsibility or don’t actually follow through with it, it really frustrates the rest
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of the group. “They are like you know, so and so isn’t talking, so and so is doing their part, so,
then the rest of the group is kind of left doing the whole project. If that student isn’t doing their
part, then it does cause a lot of frustration within the group.” (Participant J). The participants
have all agreed that teachers must be very mindful in ensuring interdependency when completing
learning tasks by making sure all learners contributed to equally to the projects when working in
an online learning environment.
Trustworthy Qualitative Data
Trustworthiness of qualitative data results was ensured through application of various
qualitative data analyzes to ensure credibility of the research study’s findings. Several strategies
were intentionally used to ensure trustworthiness of the qualitative data collected.

Credibility is

defined as the study’s finding being believable and appropriate. For this study, credibility is
established through the use of data triangulation and member checking. Overall, the processes
used to collect and to analyze this qualitative data have rendered the study’s findings highly valid
and trustworthy. According to Carlson (2010), “qualitative inquirers mindfully employ a variety
of techniques to increase the trustworthiness of the research they conduct; that is, how much trust
can be given that the researcher did everything possible to ensure that data was appropriately and
ethically collected, analyzed, and reported” (p. 2). That above statement was exemplified in this
research study. Several strategies were used to ensure truthfulness of the findings reported for
this mixed-methods study. Participants’ selection, triangulation, data analysis and reporting, and
member check, were the strategies used to ensure credibility of the research study’s findings.
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Reliability and validity
Patton (2001) states that validity and reliability are two factors, which any qualitative
researcher should be concerned about while designing a study, analyzing results, and judging the
quality of the study. The usefulness of to ensure validity and reliability of qualitative research
studies have been advocated by several researchers and research studies (Patton, 2002; Seale,
1999; Strauss & Corbin, 1990). Similarly, there have been several researchers that have rejected
and dismissed the usefulness of the concepts of reliability and validity in qualitative research,
notably Stenbacka (2001). In fact, Stenbacka (2001) has even stated “the concept of reliability is
even misleading in qualitative research. If a qualitative study is discussed with reliability as a
criterion, the consequence is rather that the study is no good” (p. 552). Nevertheless, it was
essential that several recommended strategies, such as participants’ selections, data triangulation,
inductive analysis, data analysis, and member checking were adopted to ensure that the findings
from this qualitative data were trustworthy.
Participant selection
Participant selection was the first strategy used to ensure trustworthiness of the
qualitative data collected. For this study, intentional and thoughtful decisions about the
participants were made during the study’s design phase. These intentional decisions on the
participants' selections were made in alignment with the study's design and purpose. The
purpose of this study was to determine middle school teachers’ perceptions of a one-to-one
technology initiative impact on learners’ communication and collaboration skills. Evidently, the
purpose of the study itself has dictated the specific participants that could take part in this study.
They were middle school teachers who had experiences teaching 21st century skills, especially
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communication and collaboration skills, in a one-to-one technology-learning environment. That
was one the major requirements of this since the study's participants were to provide responses
that could inform the research questions and could provide in-debt understanding of their
perceived impacts of one-to-one technology on learners' communication and collaboration skills.
The study’s qualitative design called for the selection of a specific number of participants
to take part in all interviews and focus groups discussions. Eight interviewees were needed
according to the study’s design, and another eight participants were needed to take part in the
two focus groups. There were approximately forty qualified and eligible participants to select
from at the study’s setting that could take part in the interviews and focus groups, which meant
only a portion of the population was needed and was selected. The selection of both
interviewees and focus groups participants was intentional. Interviewees were purposely
selected for their abilities to provide the most reliable and valid information to answer the
research questions, as well as to ensure that the study's participants represented different grade
levels, years of teaching experiences, and grade level teaching. In terms of the focus groups
participants, the two focus groups were purposely comprised participants with particular
characteristics in terms of grade level teaching, years of teaching experiences, and years teaching
in a one-to-one technology environment. All the participants selected for our interviews and
focus groups were middle school teachers from various grade levels and years of teaching
experiences in a one-to-one learning environment. The intentional strategies used for the
selection of our study’s participants were adopted with the sole purpose of ensuring the
reliability and validity of the qualitative data collected.
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Triangulation
Data triangulation is viewed by many researchers as a data collection strategy that
strengthens reliability and internal validity. Patton (2001) even stated that, “triangulation
strengthens a study by combining methods. This can mean using several kinds of methods or
data, including using both quantitative and qualitative approaches” (p. 247). The combine usage
of both quantitative and qualitative research methodologies formed the basis for this research, as
it was indeed a mixed-methods study. In fact, mixed methods research studies often yield
thorough results because of the methodological pluralistic identity (Johnson & Onwuegbuzie,
2004). By combining qualitative research methods and quantitative research methods, the
study’s findings could be deemed highly reliable and valid, which was essential to establish the
study’s trustworthiness.
Besides using mixed-methods research, triangulation strategy was used to ensure
trustworthiness of the study’s finding. The strategy was successfully adopted through the use of
three different data collection methods, surveys, interviews, and focus groups, in a process
referred to as methodology triangulation. According to Guion (2002), “methodological
triangulation involves the use of multiple qualitative and/or quantitative methods to study the
program. If the conclusions from each of the methods are the same, then validity is established.”
(p. 2). Our research study has clearly matched Guion’s perspectives through our usage surveys,
interviews, and focus groups to study middle school teachers’ perceptions of a one-to-one
technology initiative’s impacts on learners’ communication and collaboration skills. Based on
Guion (2002) statements, validity of this study's findings was established since similar
conclusions were drawn from the surveys, interviews, and focus groups data.
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Member checking
As stated plainly by (Curtin & Fossey, 2007), member checking is “way of finding out
whether the data analysis is congruent with the participants’ experiences” (p. 92). For this
research study, member checking was one way to ensure that the analysis and interpretation of
the participants’ words were accurately drawn. During the study analysis process, it was
determined member checking would be conducted solely the interviews’ participants to ensure
validity of the data findings and interpretations. There were eight interviewees took part in this
study, therefore the researcher attempted to contact all eight interviewees for feedback,
validation, and accuracy of their interviews' transcripts and interpretation. Member checking
could be conducted using several strategies. For this study, Creswell (2014) recommendations
for conducting member checking were adopted. The interviewees served as checks during the
analysis process. Each participant was emailed the thematic coding, analysis, and interpretation
of his or her interview's transcript. Each participant was asked to check the documents for
accuracy, and each of them was encouraged to elaborate on their responses if deemed necessary,
as well as to withdraw or to add new information. Ultimately, seven of the eight interviewees
replied, and it resulted in the “true value of the data.” as stated by Creswell (2016). Below were
their responses:
"You recorded everything as I communicated!" (Participation D)
"Everything looks great!" (Participant B)
"All those themes listed pertain to my perception as one-to-one communication and collaboration
in the classroom." (Participant G)
"Everything looks perfect." (Participant H)
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"Your interpretations of my statements are correctly aligned with my views of one-to-one's
impacts on communication and collaboration skills" (Participant A)
'Yes, this feedback looks accurate." (Participant C)
Data analysis and reporting
To achieve dependability, researchers can ensure the research process is logical,
traceable, and clearly documented (Tobin & Begley, 2004). The qualitative research process
used in this study was thoroughly documented in the research design section highlighted in
Chapter 3 as well as in Chapters 1 and 2. Most important this study followed commonly used
research procedures adopted by many qualitative researchers and recommended by Creswell
(2016). It was a linear process that began with the identification of problem, which was
determining the actual impacts one-to-one technology initiative on teaching and learning,
specifically the impact on teaching and learning of 21st century skills needed for career and life.
It was followed by the designing of the research study and the decision to use mixed-method
research methodologies where both qualitative and quantitative research methods were used to
gather the data to answer the research questions. At the end, the data collected was analyzed
using common qualitative data analysis strategies known as thematic coding. All the above steps
were logical, traceable, and well documented, which further rendered the study’s findings
trustworthy.
Thematic coding was one of the first strategies used to ensure trustworthiness. A
rigorous thematic analysis can produce trustworthy and insightful findings (Braun & Clarke,
2006). Through the use of the thematic coding analysis, the study’s findings and interpretations
resulted directly from the actual qualitative data collected during the study itself. Confirmability
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is concerned with establishing that the researcher’s interpretations and findings are clearly
derived from the data, requiring the researcher to show how conclusions and interpretations have
been reached (Tobin & Begley, 2004). This study’s conclusions and interpretations derived
directly from the analysis of the survey data and the data collected during the interviews and
focus groups discussions. Individual member checking with the study interviewees' verifications
proved their words were accurately coded and interpreted, thus successfully linked the study’s
findings and interpretations to the actual words of the participants as recorded in the interviews'
transcripts. Ultimately, truthfulness of this study was ensured through the process used in
analyzing and reporting the study’s findings and interpretations.
Positionality
Finally, truthfulness of the study’s findings and interpretations was ensured through
highlighting key characteristics of my position as the study’s solo investigator. The term
positionality is referred to the individual’s worldview, and the position adopted by the researcher
when conducting a research study in terms of its social and cultural implications (Foote &
Bartell, 2011; Rowe, 2014). My individual worldview has played an important role throughout
the study’s process, from topic selection, study problem, study design, data collection, and data
analysis. That awareness of my worldview’s impacts on the research study has strengthened the
study’s findings and interpretations. In fact, that awareness has helped me remain objective
throughout the study, while helping me recognize the importance of bringing and accepting my
subjectivity to the study's topic. I am biased towards one-to-one technology. Some of my biases
were supported by my preferences for one-to-one technology and my belief that one-to-one can
positively affect the teaching and learning of 21st century skills. By embracing my worldview
and my biases, I could design a research study that intentionally adopted data collection and
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analysis strategies that yield findings and interpretations with objectivity. The awareness of my
subjectivity challenged to me to adopt data analysis strategies such as thematic coding and
member checking, two research strategies that have been universally championed by other
researchers for yielding high level of trust in qualitative research findings and interpretations.
In terms of my position in this study, I am considered what is often referred to as an
indigenous insider. The indigenous insider is an individual who according to Banks (1998)
“endorses the unique values, perspectives, behaviors, beliefs, and knowledge of his or her
indigenous community and culture and is perceived by people within the community as a
legitimate community member who can speak with authority about it” (p.8). It was the case for
me as the sole investigator of this mixed-methods case study. First, I have worked alongside
many of the study’s participants in the same context and setting where the study took place.
They were my colleagues and co-workers. Second, the participants and I shared many important
similarities in terms of work experiences, working conditions, beliefs, and values about teaching
and learning, including the implementation of one-to-one technology for the teaching of 21st
century skills. Third, my attitude and preferences for one-to-one technology were shared by
many study’s participants. It was my experiences and interests in one-to-one technology that led
to my investigation of the selected case. My experiences have played a significant role in this
study. Therefore, it was crucial that I brought them with me in the way I conducted and led the
focus groups discussions and the interviews.

Despite my biases and personal views of one-to-

one technology, focus groups questions, and interview questions were generated from Microsoft
21st Century Design Rubric, not from my experiences, beliefs, attitudes, and views of one-to-one.
Likewise, the data collection and analysis strategies employed and adopted during this mixedmethods study were those recommended and used by many qualitative researchers for
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conducting study that yield findings and interpretations that are valid and reliable. In
conclusion, the awareness of my position as an insider has resulted in the selection of qualitative
research methodologies that support the trustworthiness of the study findings and interpretations.
Qualitative explanation of quantitative findings
The last stage of our data analysis was the combining of the qualitative data with the
quantitative data, where the findings of qualitative data were used to explain the findings of the
quantitative data. For this study, the mixed-methods sequential explanatory designed was
adopted in which the qualitative data was used to help explain the quantitative data collected in
the first phase of the data collection process.

The first step in using the qualitative data to

explain the quantitative data was the utilization of the surveys’ analytical results to inform
decisions regarding various aspects of qualitative data collection methods. To start, the selection
of interviewees and focus groups participants were related to the results of the surveys. For
example, only participants who responded to the surveys were selected to take part in the
interviews and focus groups. The surveys were sent to all the teachers in the setting (N =40).
We received responses from approximately eighty percent of the participants (N =33). The
interviews included participants represented all grade levels, subject areas, and years of
experiences (N =8). Similarly, the participants of the surveys were teachers with at least three
years of teaching in a one-to-one technology environment (N =8).
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Table 18
Descriptive Analysis
Descriptive Statistics
Minimu Maximu
N
m
m
Trans_Coll
33
1.00
5.00
Trans_Comm
33
1.00
5.00
TransCollComm
33
1.00
5.00
Valid N (listwise)
33
a. A mean score of 3.41-4.20 Agree
b. A mean score of 4.21-5.00 Strongly Agree

Mean
3.4823
3.8283
3.6553

Std.
Deviation
.90517
.83149
.83725

The results of the descriptive analysis conducted on the quantitative data have
overwhelmingly showed that the participants believed that one-to-one technology initiative had
positive impacts on learners’ communication and collaboration skills, as shown in Table 18
above.

Three variables (Trans_Coll, Trans_Comm, TransCollComm) were created with the

survey data, and the descriptive analysis conducted on the three variables returned a mean of 3.5
and above, which meant that the participants have agreed that one-to-one technology has had
positive impacts on learners’ communication and collaboration skills. All three variables
returned standard deviations less than 1.0, which indicated the participants’ individual responses
were close to the mean score. The qualitative data analysis conducted on the interview and
focus groups data yielded several themes that explained the results of the quantitative data
results. The following eight themes that emerged from both the interviews and the focus groups
were experiences with one-to-one, 21st century skills, barriers to one-to-one, technology
professional development, Covid-19, impacts of one-to-one, impacts of communication skills,
and impacts of collaboration skills. The aforementioned themes that emerged from the
qualitative data have proven that the participants perceived one-to-one technology to have
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positive impacts on learners’ communication skills. Three themes in particular, impacts of oneto-one, impacts on communication skills, impacts on collaboration skills that emerged from the
interviews and focus groups transcripts, have supported the mean scores obtained from the
survey data. The mean survey score of 3.5 obtained from the collaboration skills questions was
supported by the impacts of one-to-one technology on collaboration skills that emerged from
both the interviews and focus groups data.

The survey mean score of 3.8 obtained from the

communication skills questions were supported by the impacts of one-to-one technology on
communication skills that emerged from the interviews and focus groups. Both themes have
proven that the participants believed that one-to-one technology has increased learners’
communication and collaboration skills. These beliefs were supported by the descriptive
statistical results of 3.5, 3.7, 3.8 mean scores obtained from the survey data shown in Table 18
above. These mean scores have indicated that the survey participants have agreed that one-toone technology initiative has increased learners' communication and collaboration skills. Those
beliefs were explained by the themes that emerged from the qualitative data collected during the
study.
Chapter 5: Conclusions, Interpretations, and Recommendations
Summary of Findings
This was a mixed-methods case study that used both quantitative and qualitative data
collection methodologies in an explanatory sequential design where the findings of the
qualitative data were used to explain the findings of the quantitative data.

Survey responses

were collected from thirty-participants. Using various statistical analyses such as normality test
and reliability test, the survey data were deemed normally distributed and could be used for
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further statistical analysis to answer the research questions. The survey data proved teachers
perceived one-to-one technology to have increased learners' communication and collaboration
skills. In addition, eight interviews and two focus groups’ data were collected and analyzed.
Several themes emerged from the interviews and the focus groups data, which have showed that
the participants perceived the one-to-one technology initiative to have positively impacted
learners’ communication and collaboration skills.
Quantitative data interpretation to answer research question
Quantitative Research Question: What differences do middle school teachers perceive in
learners’ communication and collaboration skill levels before and after the implementation of
one-to-one technology?
The quantitative data analysis conducted on the survey data has shown that middle school
teachers perceived positive differences in learners’ collaboration and communication skills levels
after the implementation of the one-to-one technology initiative. In order to answer the
quantitative research question, survey questions were designed to gain insight into whether
teachers perceived any changes in learners’ communication and collaboration skill levels before
and after the implementation of one-to-one technology initiative.

According to the statistical

results of the survey data, the study’s participants agreed that learners’ communication and
collaboration skills have increased after the implementation of the one-to-one technology
initiative. These findings were congruent with other studies mentioned in the literature (Hicks,
2011; Swallow, 2017) which were conducted on one-to-one technology initiatives' impacts on
the teaching and learning of twenty-first century skills. Table 19 below provides a visual
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representation of the survey questions that contributed to answering the quantitative research
question.
Table 19
Survey Items Analysis to Quantitative Research Question 1

Research Question 1: Quantitative question
What differences do middle school teachers perceive in learners’ communication and
collaboration skill levels before and after the implementation of one-to-one technology?
Survey Questions Related to
Research Question 1
COMMQ4: With the one-to-one
technology implementation, more
than before, learners are required to
provide sufficient supporting
evidence when communicate their
ideas, their reasoning, and supporting
facts or examples.
COMMQ5: With the one-to-one
technology learners have
demonstrated increased skills in
providing sufficient supporting
evidence when communicate their
ideas, their reasoning, and supporting
facts or examples.
COMMQ8: With the one-to-one
technology initiative, learners have
demonstrated improved skills at
designing communication that is
appropriately designed for a
particular audience (i.e., specific
readers, listeners, viewers).

Mean
Scores

3.91

3.58

3.76

Survey Questions Related to
Research Question 1
COMMQ11: With the
implementation of one-to-one
technology initiative, learners have
demonstrated improved skills in
communicating ideas with both
sufficient supporting evidence and
designed to a particular audience.
COLLQ4: After the integration of
one-to-one technology, learners’
abilities to share responsibilities
when working in pairs or groups
have greatly improved.

Mean
Scores

3.55

3.45

COLLQ8: With one-to-one
technology, learners demonstrate
increase abilities to make
3.52
substantive decisions when they are
actively working together.

COLLQ11: With one-to-one
technology implementation,
learners’ abilities to individually
contribute to the overall activities
have greatly improved when
working in pairs or groups.

3.42
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Table 19 above portrayed survey questions that provided responses to the quantitative
research question. COMMQ referred to communication skills questions, while COLLQ referred
to collaboration skills questions. Each question dealt also with specific learning activities
prescribed by Microsoft 21st Century Learning Design rubric for increasing learners’
communication and collaboration skills, the same rubric used to guide the design of the study’s
three data collection instruments. The mean score for each of the questions was above 3.4 as
shown in Table 19, which meant that, on average, the participants perceived some differences in
learners’ collaboration and communication skills before and after the implementation of the oneto-one technology initiative.
Pearson’s Correlation Coefficients were conducted on the data to determine whether
there were significant and strong relationships that existed between the participants’ responses
and their years of teaching experiences, subject area teaching, grade level teaching, and number
of years teaching in a one-to-one environment. The results of the Pearson’s Correlation
Coefficient analysis yielded that there were no significant or strong relationships between any of
the variables listed above. Therefore, it could be concluded that the participants’ survey
responses were not influenced by their years of teaching experiences, grade level teaching,
subject area teaching, or the number of years teaching in a one-to-one technology environment.
Qualitative data interpretation to answer research question
Qualitative Research Question: What are the teachers’ perceived changes in their abilities to
design 21st century learning environments and experiences where a one-to-one laptop initiative
should foster communication and collaboration skills in learners?
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Qualitative research strategies as interviews and focus groups were used to answer the
above qualitative research question.

Since this was an explanatory sequential design mixed-

methods case study, the primary purpose of the qualitative research question and the qualitative
research data was to help explain the results of the quantitative data, in this case the survey data.
Eight themes emerged from the eight interviews. Four similar themes emerged from the two
focus groups data. Communication skills and collaboration skills were two common themes that
emerged from both the interviews and focus groups data. These themes indicated participants
perceive students’ increased communication and collaboration skills were directly linked from
the changes in their abilities to design 21st century learning environments and experiences during
the implementation of the one-to-one technology initiative.
In terms of communication skills, the Microsoft 21st Century Learning rubric prescribed
three hierarchical levels of learning activities that teachers should implement in their practices to
afford learners the opportunities to increase their communication skills. The learning
opportunities must require learners to produce extended or multi-modal communication, to
provide supporting evidence, and to design communication for a particular audience. By doing
so, teachers would have designed 21st century learning environments and experiences where
learners could advance their communication and collaboration skills. Both the interviews and
focus’ groups data yielded findings that suggested the participants perceived these three levels of
activity were present in their practices, meaning that learners were given those learning
opportunities with the implementation of the one-to-one initiative. These findings explained the
quantitative data results that demonstrated that teachers did perceive increased learners’
communication skills with the one-to-one technology initiative.
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Similar to the communication skills, the Microsoft 21st Century Learning Design rubric
has prescribed four hierarchical levels of learning activities teachers must afford learners to
increase their collaboration skills. Both the interviews and focus groups data showed learners
were afforded these opportunities in their learning tasks, which implied that teachers could
design 21st century learning environment that promoted the teaching and learning of
collaboration skills. Participants expressed that these learning activities were increased with
integrating the one-to-one technology initiative, a finding that explained the results from the
survey that corroborated teachers’ perceptions of learners’ collaboration skills.
Other themes that emerged from the interviews and the focus groups were also aligned
with the literature on one-to-one technology, the impacts of one-to-one technology, the barriers
to one-to-one technology, its impacts on 21st century skills, reported needs for technology
professional development, and the effects of the Covid-19 pandemic on technology in schools.
Similar to this research study, barriers to one-to-one technology such as digital divide and
limited technology knowledge were also found in other studies mentioned in the literature on
one-to-one technology (Carver, 2016; Hechter & Vermette, 2013; Swallow, 2017; Fairman,
2004; Storz & Hoffman, 2013; Kerim, 2016; Bebell, 2005). Likewise, impacts of one-to-one
technology such as eliminating the digital divide, student-centered learning, innovative teaching,
and increased teacher and student technology skills that emerged from this study were also
reported in several other studies reported in the literature (Mucetti, 2017; Cron, Tagsold, & Patel,
2011; Swallow, 2017; Fairman, 2004; Storz & Hoffman, 2013; Bebell, 2005). Also similar to
several other studies on instructional technology mentioned in the literature, the need for teacher
technology professional development emerged from the interview and focus groups data.
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(Montrieux, et. al., 2014; Davidson, Richardson, & Jones, 2014; Downes & Bishop, 2015;
Penuels, 2006; Margolin, Pan, & Yang, 2019; Lamb & Weiner, 2018).
Implications
This mixed-methods study was conducted to determine middle school teachers’
perceptions of a one-to-one technology initiative’s impacts on learners’ communication and
collaboration skills. The findings of this study suggested that the study's participants perceived
one-to-one technology to have positive impacts on learners’ communications and collaborations
skills. These findings could present several implications for practitioners, policymakers,
funding for technology, and the teaching of twenty-first century skills.
In terms of this study, practitioners are defined as district leaders, school leaders,
teachers, and anyone that has a stake in students’ academic achievement. The findings could
pose significant implications for practitioners seeking to leverage information and
communication technology for teaching and learning with the implementation of one-to-one
technology initiatives. Practitioners seeking to use technology to foster 21st century learning
environments where the teaching and learning of 21st century skills are fostered could also
benefit from this study’s findings. Not only did the study’s findings proved teachers perceived
that one-to-one increased learners’ communication skills, but the findings also proved that
teachers were favorable to the one-to-one technology initiative. In addition, the findings proved
teachers believed that technology professional development is needed for effective integration of
one-to-one technology in their teaching and learning practices. Practitioners making key
decisions on the integration of technology in teaching and learning could use this study’s
findings to guide and to support their decisions-making and planning process for one-to-one
technology integration.
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Practitioners looking towards the integration of technology for the teaching and learning
of twenty-first century skills, such as communication, collaboration, creativity, critical thinking,
problem solving, and self-regulation, should be familiar with the barriers to effective integration
of one-to-one technology in education. The findings of this study, like other studies mentioned
in the literature, have provided practitioners with research-based evidence barriers such as digital
inequity, limited Wi-Fi connectivity, limited or lack of technical supports, and inadequate
technology professional development they should consider when planning the implementation of
one-to-one technology. They should also be familiar with the financial and human resources
necessary to successfully tackle these barriers. In terms of professional development,
practitioners seeking to increase learners’ twenty-first century skills should foster an
environment where the teaching and learning of those twenty-first century skills was planned
intentionally. Although the teaching and learning of communication and collaboration skills
were clear in the participants' responses, one important issue that emerged from the data was that
the teaching of those skills was not planned intentionally. They were rather indirect results of
the learning activities opportunities offered to the learners when learning with one-to-one
technology. One of the theoretical frameworks that guided this study was the Microsoft 21st
Century Learning Design rubric. This rubric provided educational practitioners with a tool to
help them design and assess the teaching and learning of 21st century skills. For the teaching
and learning of 21st century skills to be effective, teachers must intentionally plan for it.
Practitioners should take intentional steps to ensure the teaching and learning of 21st century
skills are intentional and the adaptation of Microsoft 21st Century Learning Design rubric could
be an important step in that direction.
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Significance of the Study
One-to-one technology initiatives have emerged as a growing course of action by district
and school leaders around the world as a mean to make teaching and learning more innovative,
more accessible, and more effective at increasing learners’ 21st century skills necessary to tackle
real-world problems and be ready for college and career. However, very few studies have been
conducted in one-to-one technology that could advocate for its effectiveness. This mixedmethods study examined the impacts of a one-to-one technology initiative on learners’
communication and collaboration skills from the perceptions of middle school teachers. As
mentioned in chapter 2, there have been very limited studies conducted on one-to-one
technology, especially regarding the teaching and learning of twenty-first skills such as
communication, collaboration, creativity, and critical thinking. With this mixed-methods study,
it could be said that the gap in the literature on one-to-one technology has just inched towards
closing. In addition, this study could be significant to educational practitioners. For educational
practitioners seeking to use one-to-one technology initiatives to close learning gaps as well to
ensure that learners have the 21st century skills to succeed in college and career, this study could
provide many important insights to consider. This study has revealed many important barriers to
overcome. This study took place in a setting where one-to-one technology was implemented to
close students’ learning gaps by preparing them with the 21st century skills necessary to be
successful in college and career of their choices. The findings of this study could play an
important role in guiding district and school leaders planning to adopt one-to-one technology for
achieving similar goals. Classroom teachers could also use the study’s finding as a researchbased reference to reflect and to adjust their own instructional practices. School administrators
and school leaders could use this study to establish the conditions for effective technology
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integration and to provide the supports to their teachers and their learners during the
implementation one-to-one technology in their given learning environments.
Limitations
This mixed-methods case study reported middle school teachers’ perceived impacts of a
one-to-one technology initiative on learners’ communication and collaboration skills. Being a
case study that examined a specific phenomenon, the study could have several limitations that
could prevent the findings from being generalized or transferrable. The first limitation of this
study was the context in which the study took place. The study took place in an urban middle
school with ninety-nine percent of the students were African American. One hundred percent of
students were qualified for free and reduced lunch, which spelled out the low social-economic
status of the students. The school was considered a low academically performing school based
on the last three achievement scores on the state’s College and Career Readiness Performance
Index (CCRPI), which assesses how successfully a school prepares its learners for college and
career. In fact, literacy skills, such as reading and writing, were the school’s primary focus when
this study was conducted. It could be said that, given a different context with learners from
different social-economic status, ethnic makeups, and academic performances, the findings of
this study may have been different.
The second limitation of this study was because the findings of this study were solely
from the teachers’ perspectives, not the students’ perspectives. All the participants in this study
were current middle school teachers. Only eligible teachers working at the setting at the time the
study took place actually responded to the survey and took part in the interviews and the two
focus group discussions. District leaders and school administrators did not take part in this
study. The survey questions and focus discussions were intentionally designed to obtain the

Running head: Teacher Perceptions of One-to-One

162

participants' perspectives on the impacts of a one-to-one technology initiative on learners’
communication and collaboration skills. All the themes that emerged from the study’s data were
from the participants’ own words and they expressed only their views and perceptions of one-toone and the teaching and learning of communication and collaboration skills. Therefore, it could
be said the findings of this study might have been different if the participants of this study
included middle school students, district leaders, school administrators, or staff.
The third limitation of this study was that study only examined the impacts of the one-toone initiative on learners’ communication and collaboration skills from the perceptions of the
teachers not from actual performance data that could determine actual teaching and learning of
communication and collaboration skills. The study did not include the collection and analysis of
students' performance data as reported on school-wide standardized tests, national tests, or state
assessments. The study did not collect or analyze any students' classroom performance data,
such as classroom grades or classroom performances. The study did not examine any
performance data to conclude the actual impacts of one-to-one technology on learners’
communication skills from learners’ achievement data. Therefore, it could be concluded that the
findings may have been different if the data collected and examined for this study were actual
learners’ academic performance and achievement data from various school-wide assessments
and classroom performance data.
Finally, the study took place under very unusual circumstances, right in the middle of the
Covid-19 pandemic. The data for this study was collected and analyzed, face-to-face learning
was completely transferred to one hundred percent virtual.

When the study’s data were

collected, teaching and learning took place only virtually via an online platform, which required
learners to have access to a digital device at home in order to have access to learning
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opportunities. The researcher did not have physical access to the setting or the study's
participants. The eight interviews and the two focus group discussions took place virtually via
Zoom online video conference software, which might have had some influences on the
interactions and discussions among the participants during the data collection process. It would
have been interested to see the results of the data under usual circumstances such as conducting
live face-to-face interviews and focus groups. Although Covid-19 may have also played to the
study’s advantage by demonstration the importance of one-to-one technology for ensuring the
continuation of the business of teaching with the rapid increases in the implementation of one-toone technology. Regardless, under pre-pandemic circumstances without Covid-19 pandemic,
different outcomes may have been obtained. That should be one of the study's limitations.
Recommendation for Future Research
While this study provided a case study examination of the impacts of a one-to-one
technology initiative’s impact on learners’ communication and collaboration skills from the
perspectives of middle school teachers, opportunities for further research on one-to-one
technology and its impacts on all the 21st century skills remain. As the literature has proven,
there have been very limited studies on one-to-one technology, especially its impacts on learners’
21st century skills. This study’s findings suggested that further studies are needed on one-to-one
technology initiatives. As researchers are pondering studies on the topic, several
recommendations should be considered by future researchers.
One-to-one technology’s impacts on learners’ creativity and critical thinking skills should
have been explored as well, but they were beyond the scope and purpose of this case study.
Future research studies on one-to-one technology initiatives could explore their impacts on
learners’ other 21st century skills, such problem-solving, self-regulated learning, creativity, and
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critical thinking skills. These studies could examine the topic not just from the teachers’
perspectives, but also from learners’ perspectives. These studies could include analyzing
learners’ performance and achievement data to determine actual impacts of one-to-one
technology on learners’ 21st century skills and academic achievement. Considering this study's
results, other studies could contribute to these findings by examining other contexts, such as
elementary, high school, other irregular setting.
This case study main focused was one-to-one technology initiative impacts on middle
school students’ communication and collaboration skills from the perspectives of their teachers.
Mixed-methods data collection methodologies using an explanatory sequential design were used
to collect the data that answered the research questions. In this explanatory sequential design
mixed methods study, the quantitative data was collected first, and the qualitative data collection
that followed was used to explain the findings of the quantitative data. Surveys were used as the
quantitative data collection instrument, while interviews and focus groups were used to collect
the qualitative data. Participants indicated how their implementation of one-to-one in their
classrooms has influenced learners’ collaboration and communications skills. They also
mentioned other impacts of one-to-one technology and its benefits during the Covid-19
pandemic. Other studies could apply the same methodologies and frameworks used in this study
to conduct other studies at the elementary and high school levels.
This study was conducted in a setting where ninety-nine percent of the population were
African American, and one hundred percent of the learners qualified for free or reduced lunch.
The population was also considered academically low performing in both math and reading
based on published state performance data, particularly on the state’s College and Career
Readiness Performance Index (CCRPI) report. At the time the study was conducted, math,
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reading, and writing were the school's academic priorities for increased student's academic
achievement. Given those demographical characteristics of this case study's setting, other
studies could explore other demographics, especially those demographics with high performing
learners, with higher social-economic status, and with different racial makeups to determine
whether technology has been a distraction or an increased advantage.
One important theme that emerged from the study’s data was the impact of one-to-one
technology on learners’ collaboration and communication skills was teaching and learning
during Covid-19 pandemic. The participants have expressed that the Covid-19 pandemic has
shed light on several aspects of one-to-one technology. They have reported how the Covid-19
pandemic has forever changed their perceptions of one-to-one technology. According to the
study’s participants, the Covid-19 pandemic has reinforced the needs for ongoing teacher
technology professional development. It has also demonstrated the needs for digital equity by
shedding light on the digital divide that has always existed within the community, particularly in
terms of Wi-Fi connectivity and access to technology devices. However, on a more positive
note, the participants have expressed that one-to-one was a major catalyst for the continuation of
teaching and learning during the Covid-19 pandemic. They strongly believed that without oneto-one technology, teaching and learning would not have possible during the Covid-19
pandemic. Given these perspectives on teaching and learning during the Covid-19 pandemic,
further research studies could examine more in-depth teaching and learning during the Covid-19
pandemic and the role that instructional technology has played. Overall, my biggest surprise of
this study was the fact that the high level teaching and learning of collaboration and
communication skills that emerged from the data occurred unintentionally and unplanned.
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Appendix C

ONLINE SURVEY CONSENT FORM

Title of Research Study:
“Teachers’ Perceptions of One-to-One Laptop Initiative for Increased Learner Communication
and Collaboration Skills”

Researcher’s Contact Information:
Harry L. Saint Cyr
678-870-4057
hsaintcy@students.kennesaw.edu

Introduction
You are being invited to take part in a research study conducted by Harry L. Saint Cyr of
Kennesaw State University. Before you decide to participate in this study, you should read this
form and ask questions about anything that you do not understand.
Description of Project
The purpose of the study is to determine middle school teachers’ perspectives of one-to-one
laptop initiative for increased learner communication and collaboration skills. This is a mixedmethods case study where both quantitative and qualitative data will be collected and analyzed to
answer the research questions. Data from this study will be collected from middle school
teachers in forms of surveys, interviews, and focus groups. This data will be analyzed in an
explanatory design in which the qualitative data will be used to explain the quantitative data
collected.

Explanation of Procedures
If you decided you take part of this study, you will be asked to complete one online
questionnaire/survey. After completing the survey, you will be asked to participate in a short
thirty-minute interview with the researcher. Finally, you will be asked to participate in one focus
group.
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Time Required
The survey should take ten minutes or less. The individual interviews will last approximately
thirty minutes. The focus group will last approximately sixty minutes. In all, each participant
will be asked to participate in this study for approximately 1 hour and 40 minutes.
Risks or Discomforts
There are not no known risks or anticipated discomforts in this study.

Benefits
There are several benefits that may result from this study: increased understanding of the impacts
of one-to-one technology on 21st century teaching and learning, increased knowledge and skills
in pedagogical practices in a one-to-one technology initiative, and increased literature on one-toone technology initiative.

Compensation
Not applicable. No known compensation for this study.

Confidentiality
The results of this participation will be anonymous. No identifying information will be kept on
you as a participant of the study. The data for this study will be kept for three years.

Inclusion Criteria for Participation
You must be 18 years of age or older to participate in this study. You must be a middle school
teacher of at least one year or more in a one-to-one technology environment. You must be a
current teacher in the selected study setting or have taught in the selected study setting last
academic school year.
Use of Online Survey
IP address will not be collected with the use of online survey.
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Research at Kennesaw State University that involves human participants is carried out under the
oversight of an Institutional Review Board. Questions or problems regarding these activities
should be addressed to the Institutional Review Board, Kennesaw State University, 585 Cobb
Avenue, KH3417, Kennesaw, GA 30144-5591, (470) 578-6407.
PLEASE PRINT A COPY OF THIS CONSENT DOCUMENT FOR YOUR RECORDS, OR IF
YOU DO NOT HAVE PRINT CAPABILITIES, YOU MAY CONTACT THE RESEARCHER
TO OBTAIN A COPY
☐ I agree and give my consent to participate in this research project. I understand that
participation is voluntary and that I may withdraw my consent at any time without penalty.
☐ I do not agree to participate and will be excluded from the remainder of the questions.
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SIGNED CONSENT FORM

Title of Research Study:
“Teachers’ Perceptions of One-to-One Laptop Initiative for Increased Learner Communication
and Collaboration Skills”

Researcher’s Contact Information:
Harry L. Saint Cyr
678-870-4057
hsaintcy@students.kennesaw.edu

Introduction
You are being invited to take part in a research study conducted by Harry L. Saint Cyr of
Kennesaw State University. Before you decide to participate in this study, you should read this
form and ask questions about anything that you do not understand.
Description of Project
The purpose of the study is to determine middle school teachers’ perspectives of one-to-one
laptop initiative for increased learner communication and collaboration skills. This is a mixedmethods case study where both quantitative and qualitative data will be collected and analyzed to
answer the research questions. Data from this study will be collected from middle school
teachers in forms of surveys, interviews, and focus groups. This data will be analyzed in an
explanatory design in which the qualitative data will be used to explain the quantitative data
collected.

Explanation of Procedures
If you decided you take part of this study, you will be asked to complete one online
questionnaire/survey. After completing the survey, you will be asked to participate in a short
thirty-minute interview with the researcher. Finally, you will be asked to participate in one focus
group.
Time Required
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The survey should take ten minutes or less. The individual interviews will last approximately
thirty minutes. The focus group will last approximately sixty minutes. In all, each participant
will be asked to participate in this study for approximately 1 hour and 40 minutes.
Risks or Discomforts
There are not no known risks or anticipated discomforts in this study.

Benefits
There are several benefits that may result from this study: increased understanding of the impacts
of one-to-one technology on 21st century teaching and learning, increased knowledge and skills
in pedagogical practices in a one-to-one technology initiative, and increased literature on one-toone technology initiative.

Compensation
Not applicable. No known compensation for this study.

Confidentiality
The results of this participation will be anonymous. No identifying information will be kept on
you as a participant of the study. The data for this study will be kept for three years.

Inclusion Criteria for Participation
You must be 18 years of age or older to participate in this study. You must be a middle school
teacher of at least one year or more in a one-to-one technology environment. You must be a
current teacher in the selected study setting or have taught in the selected study setting last
academic school year.
Signed Consent
I agree and give my consent to participate in this research project. I understand that participation
is voluntary and that I may withdraw my consent without penalty.

__________________________________________________
Signature of Participant or Authorized Representative, Date
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___________________________________________________
Signature of Investigator, Date
______________________________________________________________________________
PLEASE SIGN BOTH COPIES OF THIS FORM, KEEP ONE AND RETURN THE OTHER
TO THE INVESTIGATOR
Research at Kennesaw State University that involves human participants is carried out under the
oversight of an Institutional Review Board. Questions or problems regarding these activities
should be addressed to the Institutional Review Board, Kennesaw State University, 585 Cobb
Avenue, KH3417, Kennesaw, GA 30144-5591, (470) 578-6407.
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Appendix D
Microsoft 21st Century Learning Rubric: Collaboration Skills Rubrics

Microsoft 21 CLD Rubric
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Microsoft 21st Century Learning Design
Collaboration Rubric

Levels

Activity
•

Students are NOT required to work together in pairs or
groups.

•
•

Students DO work together
BUT they DO NOT have shared responsibility.

3

•
•

Students DO have shared responsibility
BUT they ARE NOT required to make substantive
decisions together.

4

•
•

Students DO have shared responsibility
AND they DO make substantive decisions together about
the content, process, or product of their work
BUT their work is not interdependent.

1

2

•

•
•
5
•

Students DO have shared responsibility
AND they DO make substantive decisions together about
the content, process, or product of their work
AND their work is interdependent.

Running head: Teacher Perceptions of One-to-One

197

Appendix E

Microsoft 21st Century Learning Rubric: Communication Skills Rubrics

Microsoft 21 CLD Rubric

Microsoft 21st Century Learning Design
Communication Rubric

Levels

1

Activity

Running head: Teacher Perceptions of One-to-One

2

198

•

Students are NOT required to produce extended or multimodal communication.

•

Students ARE required to produce extended
communication or multi-modal communication

•

BUT they are NOT required to provide supporting
evidence OR design their work for a particular audience.

•

Students ARE required to produce extended
communication or multi-modal communication

•

AND they ARE required to provide supporting evidence:
they must explain their ideas or support a thesis with facts
or examples OR

•

They ARE required to design their communication for a
particular audience

3

BUT not both.

•

Students ARE required to produce extended
communication or multi-modal communication

•

AND they ARE required to provide supporting evidence

•

AND they ARE required to design their communication
for a particular audience.

4
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Appendix F
Likert Scale Survey Questions

Directions: For each of the questions below, circle the response that best characterizes your
perceptions about the statement, where:

1= Strongly Disagree, 2= Disagree, 3= Neutral. 4 = Agree, or 5 = Strongly Agree

PART I: Collaboration Skills Survey

Please Circle the Correct Numeric Response for each Question

#

Questions

1 With One-to-one technology, I am more
willing to require students to work in
pairs or groups.

With one-to-one technology, my abilities
2 to design learning tasks that required
Students to work in pairs or groups have
improved.
In a one-to-one setting, there are
3 technology tools and resources that I used
to ensure that students have joint or share
responsibilities when working together to
complete an assigned task.

Survey Scale: 1= Strongly Disagree,
2= Disagree, 3= Neither Agree Nor
Disagree, 4 = Agree, or 5 = Strongly
Agree

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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One-to-one technology enables to shift
4 my pedagogical practices to enable my
students to decide as a group on digital
tools and resources they deemed
necessary to complete and to present their
group activities.

One-to-one technology has increased my
5 abilities to design collaborative
activities/tasks that required learners to
work interdependently in projects where
the contributions of each member of the
group are vital to the final product.

One-to-one technology increased my
6 learners’ abilities to work collaborative in
pairs and in groups at anytime and
anywhere.

One-to-one technology increased my
7 abilities to effectively monitor and track
individual collaboration when working in
pairs and in groups in order to ensure
learners shared responsibilities.

One-to-one technology has rendered my
8 abilities to monitor the progress of
collaboration-based project more
effective.

One-to-one technology increased my
9 abilities to provide immediate and
effective feedback that positively affects
my learners’ collaboration skills.

One-to-one technology promotes
collaborations that are more active and
10 that result in increased interpersonal
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1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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skills, self-awareness, and the awareness
of others.

PART II: COMMUNICATION SKILLS SURVEY

Please Circle the Correct Numeric Response for each Question

#

Questions

Survey Scale: 1= Strongly
Disagree, 2= Disagree, 3= Neither
Agree Nor Disagree, 4 = Agree, or
5 = Strongly Agree

1 With the one-to-one technology initiative, I
have observed changes in my pedagogical
practices that resulted in increasing my
learners’ communication skills.
2 With one-to-one technology, my abilities to
design learning tasks that required extended
communication where students produce
communication that represent a set of
connected ideas have increased.

1

2

3

4

5

1

2

3

4

5

3 One-to-one technology has increased my
abilities to design learning that required
learners to use more than one type of
communication tool or mode to communicate
a coherent message.
4 One-to-one technology has increased my
learners’ abilities to provide supporting
evidence to explain and to support their ideas
with facts or examples.
5 One-to-one technology has enabled my
learners to make informed decisions about
their target audience in order to design their
communication to their target audiences.
6 I perceived access to one-to-one technology
to increase my learners’ abilities to
communicate more effectively in diverse
environments

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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7 One-to-one technology has increased my
learners’ abilities to deliver more effectively
oral presentations to communicate results of
an inquiry.
8 One-to-one technology offers my learners
increased flexibilities and opportunities to
communicate ideas and thoughts in a variety
of forms and context.
9 One-to-one technology increased my
learners’ options in selecting media and
technologies in order to use communication
for a wider range of purpose such as to
inform, instruct, motivate, or persuade.
10 One-to-one technology enables me to shift
my pedagogical practices in fostering
learners’ independency in selecting their own
audience and selecting the tools, content, or
style to use in order to reach their target
audience.
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1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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Appendix G
Interview Protocols
Introductory Questions

1. What grade are you currently teaching?
2. How many years have you been teaching?
3. Do you know what the term one-to-one technology means?
a. Follow up/Probe
i. What is your definition of one-to-one technology? Can you provide your
definition of one-to-one technology initiative?
4. How many years have been teaching in a one-to-one technology environment?
5. Have you ever taught in a non-one-to-one technology environment?
6. Do you prefer to teach in a one-to-one environment as opposed to a non-one-to-one
environment?
a. Follow up/Probe
i. Why do you think you have that preference?
7. Have you heard the term 21st Century Skills?
a. Probe/follow up
i. What is your definition of 21st Century Skills?
Can you please list the 21st Century Skills?
ii. Are the teaching and learning of 21st century skills required at your
school?
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Research specific Questions
1. What do you like the most about teaching in a one-to-one technology environment?
a. Follow up/Probe
i. Why are these characteristics of one-to-one technology important to you?
2. What do you like the least about teaching in a one-to-technology environment?
a. Follow up/Probe
i. Why
3. How are your teaching practices have changed with one-to-one technology?
a. Follow up/Probe
i. Why do you think that is?
4. With one-to-one technology, how are your abilities to design 21st century teaching and
learning in your classroom?
a. Follow up/Probe
i. Why do you think that is?
5. How is one-to-one technology in your environment impact your abilities to teach and to
foster communication and collaboration skills in your classroom?
a. Follow up/Probe
i. Why do you think that is?
6. How does one-to-one technology support your abilities to foster collaboration and
communication skills in your learners?
a. Follow up/Probe
7. What changes have you observed in your students’ communication and collaboration
skills with implementing one-to-one technology?
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a. Follow up/Probe
i. Why do you think that is?
8. Do you perceive one-to-one technology as a vital component in fostering more effective
collaboration among students when they are required to work together to solve a problem
or create a product?
a. Follow up/Probe
i. Why do you think that is?
9. In your perspective, does one-to-one technology improve learners’ interdependent, shared
responsibilities, and decision-making skills when working in pairs or groups?
a. Follow up/Probe
i. Why do you think that is?
10. Do you perceive one-to-one technology as a vital component increasing learners’ abilities
to communicate ideas with supporting evidence for a specific audience?
a. Follow up/Probe
i. Why do you think that is?
11. In your perspective, does one-to-one technology enable students to use digital tools and
resources to communicate ideas and issues in effective ways using more than one type of
communication?
a. Follow up/Probe
i. What do you think that is?
12. In your perspective, does one-to-one technology fosters learners’ abilities to provide
supporting evidence and personal reflections on their learning?
a. Follow up/Probe
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i. What do you think that is?
13. In your perspective, does one-to-one technology increase learners’ abilities to create
products that successfully communicate to a target audience?
a. Follow up/Probe
i. What do you think that is?
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Appendix H
Focus Groups Protocols

Focus Group Protocol Part 1

•

Welcome participants

•

Explain purpose and context
o This study determines teachers’ perceptions of one-to-one technology initiative
for increased learners’ communication and collaboration skills.

•

Explain that information is confidential, and no names will be used. You will either have
a note-taker or record the proceedings.
o The information collected for this study will be anonymous and will be kept
confidential. No names will be used.

Guidelines
•

No right or wrong answers, only differing points of view

•

We’re tape recording, one person speaking at a time

•

We’re on a first name basis

•

You don't need to agree with others, but you must listen respectfully as others

•

share their views

•

My role as moderator will be to guide the discussion

•

Talk to each other
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Part 2: Questions
1. What changes do you perceived in your abilities to design learning activities and tasks
that foster 21st century skills in your students, specifically communication and
collaboration skills?
a. Follow up/Probe
i. What roles does one-to-one technology play in those changes?

2. What changes have you observed in your learners’ abilities to work interdependently and
shared responsibilities in making important decisions when working pairs or groups to
complete a task or a project?
a. Follow up/Probe
i. What roles does one-to-one technology play in those changes?

3. With the adaptation on one-to-one technology, what changes have seen in your learners’
abilities to select tools and resources to communicate their own ideas and support those
ideas with evidence when communication to a particular audience
a. Follow up/Probe
i. Extended communication
ii. Are students allowed to select their own tools/media to communicate their
ideas?
iii. Supporting evidence?
iv. Target audience?
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Consent
If you have questions at any time, you can ask the researcher about the study. I will give you a
copy of this form to keep. You may contact me by email at hsaintcy@students.kenessaw.edu or
by phone at 678-870-4057
Research at Kennesaw State University that involves human participants is carried out under the
oversight of an Institutional Review Board. Questions or problems regarding these activities
should be addressed to the Institutional Review Board, Kennesaw State University, 585 Cobb
Avenue, KH3417, Kennesaw, GA 30144-5591, (470) 578-6407.

